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Look twice 
At the Milton Roy 


Automatic Chemical Feed Controls 


They are available with infinite modifications to respond to all 
modes of control in any type of instrumentation system for 
continuous process streams. They provide chemical feed 
control through manual or automatic motor speed or plunger 
stroke length adjustments. For more complex systems, each 
adjustment can respond to a different variable. For example, 
while speed varies from 0 to 100% with main line 

flow changes, stroke length adjusts from 0 to 100% to meet 
process pH requirements. 


Up to ten liquid ends can be connected to one variable speed 
drive. Each liquid end has its own stroke adjustment. 

With these controlled volume pumps, ten different chemicals 
are metered in any needed ratios. As process stream flow 
increases or decreases, the single drive will respond accordingly 
to keep all feeding ratios constant. But take another look .. . 
all of this flexibility in chemical feed controls is available 
while maintaining accuracies of better than +1 percent. 


When turning to automation to increase your profits, look to 
Milton Roy Company, 1300 East Mermaid Lane, 
Philadelphia 18, Pa. Engineering representatives throughout 
the world. 


Controlled Volume Pumps * Quantichem Analyzers 
Chemical Feed Systems « Anders Air and Gas Dryers CHEMICAL INSTRUMENTATION SYSTEMS 
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INSTRUMENT EDUCATION IN THE SPACE ACE ....................004.5. 


The engineer's roots in a university provide him with social counterpoise. 
Dr. Gaylord P. Harnwell 


DEFENSE IS A MEANS — NOT THE END, Editorial, Charles W. Covey.............. 


REAL - TIME AIRBORNE DIGITAL COMPUTERS .................... 0.0.0... 


Transonic airplanes demand split-second decisions. Fast new lightweight computers are re- 
lieving the pilot of many control and navigation tasks. Gerhard L. Hollander 


THE STEPPING SWITCH: KEY TO SEQUENTIAL PROCESS CONTROL .......... 


How to use this simple, reliable, device for program, interlock, sequence, cycling, selective 
and timing control of processes. Joseph A. Perry, Jr. 


TWO - COLOR PYROMETRY IN THE STEEL INDUSTRY ..................... 


A revolutionary break through which produces accurate temperature readings—even of flow- 
ing molten streams—and with no emissivity correction. 7. P. Murray and Vincent G. Shau 


IR ANALYZER SOLVES LEAK DETECTION PROBLEM ....................... 


Infrared technology comes up with another successful use for IR Analyzers, which has wide 
application in fabricating and engineering tests. G. Balko, D. R. Bresky, and V. J. Coates 


PREVENTATIVE MAINTENANCE WILL KEEP YOUR P/D METERS RUNNING 


How to set up a PM program for your positive displacement flowmeters that is practical, 
economical and effective, yet with no increase in red tape. Paul Renfreu 
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Cover: Stepping switches suitable to industrial control. Courtesy: Automatic Electric 
Co. (lower right); G. H. Leland Inc. (lower left); and North Electric Co 
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DEKORON 
PROWECTO*PAC 


Advantages of Dekoron all-plastic instrument 
tubing harness are now four-dimensional. You get, 
in addition to its inherent lower-cost installation 
... chemical ... impact... fire resistance. 


And the advantages of Dekoron Protecto-Pac 
multiply the closer you examine them. For example, 
you can get Protecto-Pac in many forms to suit 
your requirements exactly — from stock. 

























If there is danger from weld splatter, sparks or 
a potential fire hazard — order Dekoron 
Protecto-Pac Type FB. If you wish to bury it 
underground — specify low-cost Protecto-Pac 
Type B. Both types supplied with virtually any 
number of individual tubes, and also with 

new metal armor protection. 


You can pay more but you can’t buy better, 
longer-lasting instrument line harness than Dekoron 
— America’s Premier Instrument Tubing Line. 


TYPE FB an 
FOR FIRE AND IMPACT RESISTANCE 
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° 1000 2000 2500 3000 


DEGREES 


FIRE RESISTANCE 

of copper tube bundles is 

superior up to 1900°F; less pronounced 
from 1900° to 2500°F. Above 2500° 
Protecto-Pac Type FB is superior 
to copper tube bundle. 







TYPE B 
FOR UNDERGROUND BURIAL 


NO “CORKSCREW” effect, as 
with twisted tubes, because 
tubes lie straight in bundle to 


give faster, neater individual 
tube take-offs. 











NEW IMPROVED INSULATION 
is composed of two wraps of 
asbestos tape bonded to back- 
ing of Mylar® for maximum 
protection. 


DEKORON PROTECTO-PAC 
Type FB or Type B can be sup- 
plied with 24 gauge galvanized 
steel armor of modified square- 
lock construction with cord pack- 
ing for maximum strength and 
flexibility. 


® 
products QUALITY + RESEARCH + SERVICE 


SAMUEL MOORE & COMPANY * DEKORON PRODUCTS DIVISION * MANTUA, OHIO 
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Standard or special, simple or complex— 


m-S-A Sample Systems and Accessories help produce 
unerring answers to your gas analysis problems 


Proper handling of a sample stream can 
make a critical difference to the analytical 
instrument user. It may well be the deter- 
mining factor in achieving positive results. 

That’s why the subject of proper sample 
handling has received so much emphasis at 
MSA. Already, we have spent thousands of 
engineering manhours on design, develop- 
ment, and testing of sampling systems and 
sample system components. Specifically, 
foruse with M-S-A Infra Red, Thermatron, 
Oxygen, Combustible Gas, Water Vapor, 
and Carbon Monoxide Analyzers. 

A great majority of the analyzers that we 
build have been supplied as part of a com- 
plete system, including all necessary sam- 
pling accessories. Because of the variety of 
sample conditions, a single system will not 














M-S-A Water Cooled 
and Air Cooled 
Sample Conditioners 


satisfy all requirements. Many MSA sys- 
tems have been successfully applied so 
many times, however, that they have be- 
come standard. In other cases, we have 
developed special combinations of these 
standard units to handle problems peculiar 
to a certain application. Or, we have sup- 
plied individual components to a user 
where the application has not required an 
elaborate system. 

An MSA Instrument Specialist can help 
you pinpoint the results you can expect 
from MSA Analyzers equipped with any 
or all of these versatile units. Our new 
bulletin, M-S-A Sample Systems and 
Accessories for Gas Analysis lists applica- 
tions, features and advantages for the 
complete line. Write for your copy. 


INSTRUMENT DIVISION 
Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 
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M-S-A Standard Systems 











M-S-A Station Selector 
Multipoint 











M-S-A High Efficiency 
Small Volume Filter 
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M-S-A Diaphragm Pump 
and Motor Assembly 











WHAT’S NEW 
——— IN THE 


“What Next!’’ Department 


Dark Side of the Moon 


Tracking the Stars 


Science: 
Invitation to Catastrophe? 





INDUSTRY ——_. 


You could get bored just being impressed with all the things com 
puters can do these days, but somehow the ho-hum attitude woh 
stick when you hear about: 


Remington Rand’s computer which understands verbal instruction 
Built for the Air Force’s Air Material Command, it will init 
understand 30 English verbs; more verbs can be added as needed, 
Grand and petit juries in Bergen County, N.J., were selected by an | 
IBM sorter, cutting the selecting job from six weeks to six houm 
A couple of engineers from Telecomputing Corp. won the recep 
Durango Sports Car Rally using a “mobile” electromechanigg 
computing center mounted in a Porsche Speedster to maintain pre 
cise average speed required by the contest. 








An “Automatic Library,” to read, summarize, code, distribute, ang 
file printed materials on subjects from botany to rocketry, is inl 
works at IBM. 

An IBM 704 can read technical articles and write the abstract 
analyzing the article word by word and selecting the most signk 
ficant sentences. 

Automation Management, Inc., will develop for the Detroit Pog 


Office a system that will predict letter mail flow a week in advaneg 
then schedule postal personnel for faster and more efficient mall 


processing. 





An unconventional technique for producing extremely high vacu- | 
ums has been developed by Dr. Raymond L. Chaun of Univers 
of Southern California’s Engineering Center. The technique, calléd 
cryopumping, produces such a low temperature that all of the ait | 
in a chamber or wind tunnel freezes to a solid, leaving a high vat 
um. Temperatures involved are those believed to exist on the dart | 
side of the moon. | 
* 


Can Mars support life? That long-time puzzler may be anew 
soon when the Navy launches a giant balloon that will carry a| 
telescope and two scientists more than 15 miles above the earth | 
to study Mars. Going aloft will be Dr. John Strong of John Hopkins 
University and Comander Malcolm D. Ross, the pilot. The star 
tracking equipment was designed and made by Librascope. 


Photography will have a paramount role in the study of outer 
space, claims Donald McMaster, vice-president of Eastman Kodak 
“A rocket carrying automatic cameras with telephoto lenses and | 
automatic processing equipment... will be the first successful it- 
struments for closeup study of the moon’s surface,” he says. 


Current scientific progress “shows uncomfortable signs of being 
too much for the human spirit,” says Dr. E. W. Engstrom, seni0 
executive V-P of RCA. No electronic substitutes for faith, wisdom 
and tolerance can be developed, he points out, “yet unless they alt 
cultivated in far greater measure than they appear today, ou 
greatest scientific and engineering achievements may well tum 
out to be nothing more than invitations to catastrophe.” 


(Please Turn to Page 10) 
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\ ay FROM HONEYWELL! 


THE ‘‘COMPLETE SAFETY”’ Yo} i ta vole] Ko 


COMPLETELY 
FAIL-SAFE 


Listed and approved by the Asso 
ciated Factory Mutual Laboratories 


and by Underwriters’ Laboratories 


The need for protection in gas burner oper- checking circuit that continuously super- 
ation has been long recognized . . . and the vises all system components. Never before 
subject of intensive research. has there been such complete protection . . . 


ee protection you can’t afford to be without. 
. pal aoe as P Write for Specification S1015-5. 

vided a “‘self-checking’”’ operation at the 

time of burner startup . . . and spurred the MINNEAPOLIS-HONEYWELL, Wayne and 
search for full-time protection, because Windrim Avenues, Philadelphia 44, Pa. 
flame-safeguard components can and do 

fail ‘““unsafely.”’ 


Now Honeywell, first again, offers a self- Honeywell 


A significant technical advancement” . . . at the A.G.A. Convention, Parade of Gas Progress. 
For More Data CIRCLE 7 on Inquiry Card 
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WHAT’S NEW IN THE INDUSTRY (Con’t. from page 8) mail 


10 


Researching Questions 


Merging .. . 


. and Expanding 


Name Change 








It is no longer economically safe for even the smallest manufacture 
to say, “I can’t afford research,” said Lyman W. Higgins, of Ty 
Gaertner Scientific Corp., at SAMA’s October meeting. If the 
paratus maker “is to protect the future welfare of the busines 
the answer is, “I MUST afford research,” said Higgins. 


Telecomputing Corp., Los Angeles, has acquired the Frank R, Cog 
Co., Denver missile components firm. The Denver company fg 
comes a division of Telecomputing which now comprises eight dj 
visions and two subsidiaries. 

Precision Technology, Inc., Livermore, Cal., has been incorporate 
into Librascope’s Engineering Division, establishing a new engines. 
ing department. 

The American Meter Co. reports that its subsidiary, Buffalo Niagay 
Industrial Control, Inc., has purchased the Buffalo Meter Co, ¢ 
Buffalo, New York. 

Amphenol Electronics Corp. and the George W. Borg Corp., hap 
announced merger plans, subject to approval at a special stock 
holders meeting, Dec. 30. Merger will result in the formation @ 
Amphenol-Borg Electronics Corp., with over 7,500 shareholders an 
total assets exceeding $37 million. 

One of New York State’s oldest manufacturing firms, Consolidated} 
Metal Products Corp., established in 1889, has acquired Waldak 
Research Co., of Pasadena, as a wholly owned subsidiary. Waldal 
makes missile and rocket equipment. 

Minneapolis-Honeywell Regulator Co. has purchased the Maric 
Electrical Instrument Co. of Manchester, N. H. The move place 
Honeywell for the first time in the field of indicating panel metem 
Genisco, Inc., Los Angeles manufacturer of missile components ani 
testing equipment has acquired all of the capital stock of Eldem 
Corp. of El Monte, Cal. Eldema makes miniature indicator lamp | 
for computers, aircraft and industrial control systems. 

General Controls Co. of Glendale, Cal., has announced an agree | 
ment to buy assets of Foster Engineering Co. of Union, N.Y., auto 
matic valve maker. 








“ | 
General Electric’s Instrument Department will form a new - 
instrument product section with responsibility for fully integrated 
engineering, manufacturing and marketing functions. 
Formation of an Electronic Products Development Section has beet} 
announced by Datex Corp. The new section is responsible for de} 
velopment of electronic digital data-handling equipment. 
Hydra-Power has launched a new subsidiary, Power-tronic Sys 
tems, to develop and manufacture electronic transducers, computels} 
control systems and instruments. 
National Cash Register is entering the field of military compute) 
systems, with several major research projects already under Waj} 
in Los Angeles and Dayton. 


Gulton Industries, Inc., of Metuchen, N. J., has changed the name 
of its Glennite Instrumentation Division to the Gulton Instrumer 


tation Division. 
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Why wait for the answers? 


... Observe and evaluate phenomena as they 
occur—with new Kodak Linagraph Direct Print Paper! 

This new photorecording paper gives immediate readout in 
moving-mirror galvanometer oscillographs—with no photochemical 
developing. Gives sharp, legible traces over a wide range of 
recording frequencies—from 0 cps to 3000 cps. 

Linagraph Direct Print records can be used in recording 
system readers, accept pen and pencil notations readily. They 
have adequate permanence and may be stabilized 
for extended archival storage. 

Now available in 5” x 200’, 6” x 100’, 7” x 200’, and 12” x 200’ rolls. 
Other sizes on request. For complete details, write: 







EASTMAN KODAK COMPANY 
Graphic Reproduction Division 
Rochester 4, N. Y. 
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WE WANT MORE 


HIGH LEVEL 


ENGINEERS 
ON OUR TEAM 


at 
Bendix-Pacific 


in Southern California 


MISSILE GUIDANCE 
AIRBORNE RADAR 
TELEMETERING 
SONAR 


There are important positions available 
in these small, independent engineering 
groups at Bendix-Pacific for high level 
engineers from senior grade and up. 
Bendix-Pacific is particularly interested 
in strong, analytical engineers who have 
the calibre and capabilities to advance 
into systems engineering programs. 


Please write W. C. Walker your 
qualifications or fill in the 
coupon and mail it today. 


W. C. Walker, Engineering Employm’t Mgr. 
Bendix-Pacific, Bendix Aviation Corp. 

11610 Sherman Way, No. Hollywood, Calif. 
| am interested in this engineering field___ 
! am a graduate engineer with degree. 


| am not a graduate engineer but have 
years experience 


Name 
Address 
City 











Zone__State 
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in the Space Age 


Selections from an Address to the 

Keynote Session 
ISA Instrument-Automation Conference 

by Dr. Gaylord P. Harnwell 


President, The University of Pennsylvania 


My remarks are directed to the 
roots of the instrument field, and at 
its fundamental process—the educa- 
tion of instrument engineers in the 
space age. 

Instruments in their broadest 
terms have a very ancient and hon- 
orable history. Early instrumenta- 
tion was almost synonomous with 
technology which, together with 
science, provided the two parents of 
the modern profession of engi- 
neering. Early technology was un- 
related to science as we think of it 
today. Science is a particular in- 
tellectual method and the organized 
description of nature resulting from 
this method. Technologists were 
practical people concerned’ with 
things around them and methods 
that worked; scientists were the 
speculators about the universe and 
its first causes..To a scientist today, 
this lack of confrection between early 
science and technology is probably 
the most salient observation he can 
make. While there were a few giants 
such as Archimedes and Leonardo 
da Vinci who worked both with 
head and hands, in general, scientists 
were observers divorced from the 
makers of things. 

So, the fruitful union between 
science and technology is only a 
century old. But it has been a 
principal genetic act from which 
stems our modern industrial system 
and present control of our environ- 
ment. We must be at particular pains 
to maintain this proven fruitful re- 
lationship between science and tech- 
nology, and to foster conditions en- 
abling them to work together in 
mutually stimulating relationship. 


The evolution of instrument en- 
gineering in our society suffers from 
confusion between professionalism 
and_ technicianship. Undoubtedly, 
there is a place for the instrument 
technician. But there is a still more 
important role in society for the 
instrument engineer. The latter 
should be clearly differentiated both 
in educational preparation and in 
function, from the former; and it is 
my conviction that the preparation 


Instrument Education 





13th Annual 


of the instrument engineer can }p 
accomplished most effectively withip 
the structure of our universities, 
The field of instrument engineer. 
ing education must be led by persons 
who have not only a broad scientific 
background, but a concern for the 
future development of the profes. 
sion, an appreciation for the im. 
portance of research, and a strong 
sense of mission of their profession 
within the context of the society it 





serves. These features are most 
readily available as part of a uni- 
versity education. Here there js 


close relation through both faculty 
and fellow students with the physical 
sciences that are the principal stimu- 
lus to engineering. Here also is con- 
tact with humanistic and social areas 
essential to the breadth of an educa- 
tion, to the placing of one’s own ée- 
forts in the social context, and to the 
emphasis which must be given to 
responsible concern for future lead- 
ership. 

A close relationship to the univer- 
sity can perform another function 
for the instrument engineer. By and 
large, the engineer tends to be 
corporately employed, and to render 
his services to society through a 
dustrial organizations. So, he often | 
is subjected to corporate economic 
pressures, tending to subvert his 
professional status in a manner not 
experienced in law or medicine, 
where practitioners generally deal 
with individuals. The engineer’s roots | 
in a university provide him with 4 
social counterpoise which gives him 
added strength to maintain his pro- 
fessional objectives against the day- 
to-day pressures of commercial | 
enterprises. 

Looking at the training of in- 
strument engineers in a university, 
one may inquire regarding their cur- 
ricular requirements. Here, there is 


OE TT TN 


— 


much difference of opinion, but lf 


believe that much of the best cul- 
rent thought is tending in a common 
direction. The basic sciences have the 
principal contribution to make 
the instrument engineer’s education. 
It is accepted that these subjects 
should be taught by scientists rather 
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than by engineers, and presented 
from the viewpoint of science in 
order to retain their unique educa- 
tional content. 

However, there also is emerging 
the concept of the engineering 
sciences. These are not simple 
ecclectic adaptations by engineers 
from the parental subjects, but rep- 
resent a transmutation and en- 
gineering adaption—the province of 
the engineer rather than the sci- 
ences. Such engineering sciences 
are solid and fluid mechanics, 
thermodynamics, statistical or rate 
processes, solid-state technology, and 
electrical or electronic science. Pos- 
sibly the electrical or electronic area 
is the one of most particular per- 
tinence to the instrument engineer. 
It concerns the essential techniques 
for control, communication, and dis- 
play. The outstanding speed and pre- 
cision achievable through electronics 
provide essential components in cur- 
rent instrument development. Final- 
ly, economics, sociology and the 
humanities provide a background 
against which the engineering pro- 
fession can establish an “impedence 
match” with its non-technical 
neighbors, in order to effectively 
contribute to our human systems. 

The well-educated instrument 
engineer plays an important func- 
tion in our industrial economy of 
today. Devices invented, processes 
used, and the concatenation of effort 
of widely-diversified groups, all re- 
quire superlative speed, and precise 
and reliable control. There has some- 
timés appeared to be a derogation of 
technology, and confusion in the 
public mind between the profes- 
sional and the technician has some- 
times accorded a lesser structure to 
the professional engineer. Classic 
concepts in education often tend to 
overemphasize speculation § rather 
than human toil, neglecting the 
values of these contributions to 
society. 

To my mind, the important req- 
uisite to our continuing progress is 
the fostering of effective mutual 
stimulus and a cooperative relation- 
ship between science and technology. 
Our brains and hands form an 
essential combination to the full 
development of the educational con- 
cepts of today. Our way of life has 
grown from the union of knowledge 
and dexterity, and it is important 
that our education process in the uni- 
versity continue to encourage this 
fruitful dualism. 

The instrument engineer is an out- 
standing contributor to our society 
who is developing from this fruitful 
inter-disciplinary union. He occu- 
pies a symbolic place in the inter- 
pretation of mechanisms to men—in 
drawing upon science and technology 
to devise the tools which provide the 
mastery of our environment, and in 
the employment of these devices in 
the eventual wellbeing of mankind. 
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EMC OR” Cabinetry 
Coupled with Closed Circuit TV 
CUTS Railroad Data Processing 
Time to Minutes... 





slosed circuit television in Southern Railway 
System’s modern yards “pick” car numbers 
from inbound trains. Through this applica- 
a of electronics, the preparation time for 
switching lists and other records is cut to a 
few minutes. By utilizing the most modern 
concept in metal cabinetry . . . the EMCOR 
MODULAR ENCLOSURE SYSTEM, the clerk 
fs provided with an integrated console unit 
ge ataining five television receivers, controls 
and a convenient work-writing desk. EMCOR 
engineering know-how in cabinetry design 
reduces operational environmental fatigue 
to a minimum. 
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*Registered Trademark of Elgin Metalformers Corporation. 
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Originators of the Modular Enclosure System 


ELGIN METALFORMERS CORP. 
630 CONGDON, DEPT. 1222 «+ ELGIN, ILLINOIS 
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Visicorder Record —% actual size 


Model 906A Visicorder 
pictured with 
Record Takeup and 


Latensifier Unit. 


These welder phase-shift heat-control patterns were N ; 
directly recorded with a Honeywell 906 Visicorder at 
Bristol Aircraft (Western) Limited in Winnipeg. 

Since the welding heat generated is proportional to 
the square of the current value, phase shift must be accu- 
rately controlled in order to determine the heat value. 
If the phase shift dial is not accurately calibrated, the 
result is too much or too little heat, and a poor weld. 

In this application, the Visicorder is an essential 
guide to accurate calibration, since ink-type recorders 
do not cover the sensitivities and frequencies needed and 


The Honeywell Visicorder is the first high-fre- 
quency, high-sensitivity direct recording oscillo- 
graph. In laboratories and in the field everywhere, 
instantly-readable Visicorder records are pointing 


an oscilloscope would present a continually changing 
pattern since most recording periods are less than 10 
cycles. The directly-recorded Visicorder patterns allow 
a convenient study of the exact time when the current 
wave form was being cut off. 
Here is the circuit used in this test. 
Input Circuit for Oscillogram of D. C. Welding Current 


Lower Arm R 
of Welder ——_———_-> " series 
Welder Arm To V450-55B 


Calibrated 2.16 x 10° Galvo & shunt 
Ohms between J (No amplification!) 
Connections ae > 








the way to new advances in product design, 
rocketry, computing, control, nucleonics ...in any 
field where high speed variables are under study. 

The new Model 906A Visicorder, now avail- 
able in 8- and 14-channel models, produces 
longitudinal grid lines simultaneously with the 
dynamic traces, time lines, and trace identification 
by means of new Accessory units. 

To record high frequency variables—and moni- 
tor them as they are recorded—use the Visicorder 
Oscillograph. Call your nearest Minneapolis- 
Honeywell Industrial Sales Office for a demon- 
stration. 


Honeywell | 
Qudustial Products Croup 


Reference Data: Write for Visicorder Bulletin 
Minneapolis Honeywell Regulator Co., Industrial Products Group, Heiland Division, 5200 FE. Evans Avenue, Denver 22, Colorado 


For More Data CIRCLE 14 on Inquiry Card 
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Defense is a Means= Not the End 


All of us need to be constantly reminded that we are in a life and death contest with 
the Soviet Union. The so-called “cold war” aspect of this struggle lends itself to com- 
placency, which we can ill afford. It is clear that the Kremlin is embarked upon a top- 
priority, well integrated military, social and scientific program for control of the earth 
and space. The key to their success is technical progress, for without tools, weapons, know- 
how and willing subjects they can never hope to accomplish their objective. 


To an enemy determined to fight at all costs and with every available weapon, the 
only deterrent to agression is strength in every quarter—military weapons, industrial ca- 
pacity, enlightened people, and integrity of the individual. It has been said that the only 
real danger is that Americans will allow themselves to be stampeded into believing for- 
ever that technology is the ultimate, and that the great American values must be sacrificed 
to the more efficient manufacture of automobiles and television sets. While our planes 
must be faster, our missiles better and our subs longer ranged, to insure against aggresion 
—we must not purchase our survival with the same methods we fight against. 


We must guarantee the pursuit of individual growth and achievement, with incentives 
for moral and economic well being. In the traditional course of free enterprise and demo- 
cratic processes, the defense of our country and way of life is one more responsibility 


of, and opportunity for, free men. 


We must be on constant guard, and not deceive ourselves about the increasing demands 
upon our will and strength yet to be imposed by the military, economic and ideological 
competition of the Soviet block of nations. The pressure will permit no foreseeable _let- 
down in our efforts to maintain and augment the military and economic strength that 
will deter war and aggression. It requires individual vigilance, not more comfort and lei- 
sure, but hard work and a recognition that intellectual achievement is as important for 
survival as a high standard of living and material prosperity. 


If we are to win this contest and survive, we must plan our national scientific effort 
more consciously and with a greater recognition of national goals and needs. We must 
cultivate and mobilize our talents and achieve a more pervasive emphasis on excellence and 
performance. Science has played a major role in our society. In our determination to do 
things better and live better, science has provided the means to harness the benefits of 
nature. In the health giving climate of free enterprise, it is proved that man has the abil- 
ity to improve himself and his society without hostiliry—but a defense of this improve- 


ment is necessary if it is to survive. 


Defense is a means—not the end. Individual freedom to live and build a better world 


in a democratic society is the end. 


Chas W (oy 


Editor 
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To simplify a modern aircraft pilot’s job, many of the specialized instru- 
ments on which he has relied can be replaced on a time-sharing basis by 


one small, light-weight, airborne computer. Such computers can calculate 
control-surface actuating signals 200 times per second, and perform navi- 
gational dead-reckoning to a precision of 36 binary digits—one part in 10"! 


Real-Time 


Airborne Digital Computers 


by Gerhard L. Hollander 


Section Manager 


Philco Corporation, Philadelphia, Pa. 


A PILOT'S JOB has become so complex that he must 
rely on various automatic control devices to guide his 
modern, high-speed aircraft safely from its origin to 
its destination. Until recently, many specialized control 
devices based on conventional servo-theory performed 
the routine calculations and decisions for the pilot. But 
now, with the advent of high-speed computers, one 
central control computer can replace the many special- 
ized devices with a significant saving of weight and 
increase in reliability. 


This article examines such control computers as a 
component of a feedback-loop, differentiates their 
characteristics from those of other computers, and de- 
scribes a typical airborne digital computer. These typical 
computers, the Transac® C-1100 series, are entirely tran- 
sistorized for light weight and utmost reliability. Their 
order catalog is especially adapted for real-time prob- 
lems, and their modular structure allows variations in 
many features for different applications. A typical C- 
1100 computer performs 60,000 additions per second 
with a precision of one part in 10°. With the necessary 
reinforcement and cooling provisions, central computers 
in the C-1100 series can weigh about 100 pounds and 
occupy less than 2 cubic feet. 


A Typical Flight-Control Problem 


A typical though simplified example of the com- 
putations for the control of a new jet airliner might be: 
1. Air Data. True airspeed and altitude are computed 
from temperature and pressure measurements. 


2. Navigation. Necessary steering signals are generated 
for the pilot (or the autopilot) to guide the aircraft 
to its destination via a preselected route. Navigation is 
divided into present position and course computations: 


a. Present Position Computation. Present geographic 
position is determined usually by one of three pre- 
dominant methods: 1. Radio Navigation Aids: from 
signals emitted by radio transmitters of known loca- 
tion; 2. Dead Reckoning: by constantly adding the 
incremental distance travelled to the earlier position; 
3. Inertial Navigation: by reference to an inertial 
element, such as a gyro, which was accurately aligned 
at take-off. 


b. Course Computation. Steering signals are generated 
that will guide the plane from its present position to 
the next waypoint, either on a straight-line or a great- 
circle route. 


3. Cruise Control. Steering signals are computed for the 
pilot or autopilot to fly at the most economical altitude. 
(As a jet plane uses less fuel at high altitudes, the most 
economical cruise altitude is where the fuel expended 
for the climb does not exceed the fuel saved at the 
higher altitude. ) 


4. Landing. Landing information transmitted from the 
ground is processed for the pilot or autopilot. The pro- 
gram is similar to navigation with radio aids. 


5. Control of Aircraft (Autopilot). Actuating signals 
for the control surfaces are computed to steer the aif- 
craft along the prescribed path without oscillations of 
excessive accelerations. 


6. Displays. All pertinent data are organized in a format 
easily assimilated by the pilot. (In a recent develop- 
ment, dials were replaced by a cathode-ray image of an 
idealized earth surface with a superimposed ribbon rep- 
resenting the prescribed flight path.) 
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7. Engine Performance Check. Engine temperatures, 
pressures, and speeds are monitored for safe and effi- 
cient operation. 

8. Diagnostic Checks. The computer constantly ana- 
lyzes its own operations to detect possible malfunctions, 
and to take the necessary remedial action or to alert 
the pilot. 

Beyond these computations in a commercial plane, 
military applications include intercept computations 
of a moving enemy target, and ballistic computations 
for offensive and defensive weapons. 

Most computations are more complex than they ap- 
pear offhand, because the program must provide for 
exceptional conditions which may occasionally occur. 
The length of a typical navigation problem having 200 
basic program steps can be more than doubled by 
housekeeping functions and such exceptions. Despite 
complications, all these computations can be handled 
by a single high-speed, digital, airborne computer, like 
one of the Transac® C-1100 series which occupies from 
one to three cubic feet and weighs between 50 and 
150 pounds. 

What is such an airborne computer? Airborne com- 
puters are real-time, digital, control computers with 
special features to make them light and reliable. As 
control computers, they must be regarded not only 
as computers, but primarily as control elements of a 


feedback control system. 


EVOLUTION: COMPUTER CONTROL SYSTEMS 


Figure 1 is the familiar schematic of a feedback 
control system.* This section will compare the char- 
acteristics of various types of feedback control sys- 
tems summarized in Table 1, as a basis for clarifying 
the function of a computer in the loop. The various 
types differ primarily in the parts enclosed by the 
dashed lines in Figure 1. 

In the conventional Jinear control system, the com- 
mand (v) and the controlled-variable (c)* are volt- 
ages or shaft positions which are subtracted at the 
summing point to produce a continuous actuating (er- 
ror) signal. The control elements, which consist of 
preamplifiers and correcting networks, modify the 





“Symbols and nomenclature follow the proposal of the AIEE-ASME-ASA 
working groups on feedback terminology.? 


—_—_—.., 


4Superior italic numbers refer to similarly numbered references at the 
end of this article 
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actuating signal to generate a manipulated variable 
which energizes the controlled system, that is, the actu- 
ator and the process. The controller, which consists 
of the summing point and the control elements, is 
linear, which means that the superposition theorem 
holds.’ The transfer function (ratio of the controller 
output to its input) varies with the frequency of 
the input signal. The dependence of transfer function 
upon frequency, according to a differential equation, 
stems from linear networks which are selected to pro- 
vide the desired system performance. 

In the conventional contactor servomechanism, the 
linear amplifiers in the controller are replaced by 
relays or similar ON-OFF devices. Contactor networks 
are non-linear, since their output is limited to only a 
few values, so that the superposition theorem cannot 
possibly hold. Thus, the controller transfer function 
varies not only with frequency due to the linear filter 
network, but also with amplitude due to the nonlinear 
contactor network. The feedback loop is still continuous 
because the command, the controlled variable, and the 
actuating signal are always present. 

In a sampled-data system, the command and the 
controlled variable are sampled, as shown schematically 
in Figure 2c. Inasmuch as the controlled system is in- 
herently continuous, only a portion of the feedback 
loop can be sampled. Usually, the sampled output of 
the controller is smoothed either by a holding circuit or 
by the intrinsic integrating action of the controlled 
system. In a sampled-data system, the controller op- 
erates on discrete values of the command and the con- 
trolled variable. The summing point performs one sub- 
traction for each set of command and controlled-variable 
samples. The control elements manipulate the result- 


tThe superposition theorem states that in any linear system the response 
to an input signal which is the sum of two other input signals equals the 
sum of the responses to each of the two individual signals. 


Table |. Types of Feedback Control Systems 
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ing actuating signal by solving a set of difference 
equations, comparable to the network compensation 
in the continuous system. Note that a sampled-data 
system is linear as long as the controller transfer func- 
tion varies only with frequency. 


The sampled-data system in its basic form is often 
used because: 

1. for complex compensation, the sampled controller 
is less expensive than the continuous controller; 

2. several remote control elements can share one set 
of transmission lines; 

3. a single controller can be shared by several loops 
with resultant economy. 

The dual-speed system is a familiar example of a 
slightly more complex, nonlinear, continuous system. 
When a single synchro is not precise enough (too 
coarse), a second (fine) synchro is geared up by a fixed 
ratio (typically 36:1 or 31:1) to provide two actuating 
error-signals. Normally, the controller operates linearly 
on the fine error; but if the coarse error exceeds a 
preset value, a contactor switches control to the coarse 
synchro until its error returns below the preset value. 
Although the dual-speed system is continuous, it is 
obviously nonlinear, since the transfer function varies 
not only with frequency, but also with the amplitude 
of the actuating signal. 

In every control loop discussed so far the controller 
responded only to the error of the loop itself. The next 
order of complexity is a multi-input system—a system 
in which the controller reacts not only to the error 
of the loop, but also to parametric variations and factors 
external to the feedback loop. For example, the temper- 
ature of a fluid in a process may change the transfer 
function of the controlled system so much that the 
transfer function of the controller must be varied with 


the fluid temperature. These multi-input systems are 
either linear or non-linear, sampled or continuous. 
Evidently, the controller in a multi-input system can be 
quite complex. Often it may have to respond to several 
external signals and evaluate their relative significance. 
The controller may even vary its mode with the time 
of day, product demand, inventory condition, or any 
operator decision. Now, these demands on the con- 
troller far outstrip the capabilities of a few relays and 
compensating networks. As the complexity of the con- 
troller grows, it becomes a logical device equivalent 
to a digital computer. If this device also computes, it 
is called a digital computer. 

A digital computer in a feedback control system can 
be linear or nonlinear, can operate on many inputs, 
can make a wide variety of logical decisions as a func- 
tion of many inputs, and can have great flexibility. 
Since a digital computer operates on discrete numbers, 
it will always be in the sampled-data part of the con- 
trol loop. 


CLASSIFICATION OF COMPUTERS 


The computer in the feedback system has been 
called an “on-line, real-time control computer.” What 
do these terms denote, and how do such computers 
differ from others? One approach is to explain the 
terms: 

On-Line Device. The device accepts information from 
the process as it is generated with negligible delay. 
Real-Time Computer. This computer processes data at 
the same speed at which the process occurs in reality. 
Control Computer. The output of this computer actual- 
ly controls the process. 

Now let's examine the implication of each of these 
terms. 
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On-line computers generally preclude the interven- 
tion of a human being, because these computers must 
take the data from the process as fast as they are 
generated. Control computers are not the only on-line 
devices; others are the data-logging and data-reduction 
systems, which accumulate data from processes under 
test and present the information for later examination. 

Real-time computers operate at the same speed as 
the process. Obviously a control computer must be a 
real-time computer in order to control the process. 
Simulators also are real-time computers, although they 
are not tied to the process at all. Real-time computa- 
tion is not necessarily faster computation; for ex- 
ample, some analog computers do not qualify as real- 
time computers because they operate many times fasr- 
er than the actual process. 

A control computer must be an on-line, real-time 
computer, and must transmit its output to the process 
with negligible delay. This usually precludes interven- 
tion of a human being between the process and the 
control computer. Only in some of the slower proc- 
esses may a human being act as a transducer in the 
control loop and perform minor monitoring functions, 
such as a pilot steering an airplane according to a point- 
er on its display panel. 

On-Line Computers 

The two primary requirements of on-line computers 
are: 

1. the ability to communicate with the rest of the 
system; 

2. the ability to accept data with negligible delay. 

To communicate with the system or process, the 
computer needs translating equipment to speak its 
language. When the computer is far away from the 
system, the language often must be translated twice: 
once for economical transmission, and once again for 
matching to the s“stem. In an on-line system, the 
transmission cost often exceeds the rest of the costs. 

To accept data without delay, the computer must 
alternately be very fast, be able to interrupt its pro- 
gram to accept a new input, or have a separately con- 
trolled input memory. In the last case, the computer 
accepts the data as fast as the process generates them, 
but does not act upon them until the computing 
capacity is available. 


Control Computers 

The control computer is the nonlinear, sampled 
element in the feedback-control system discussed earlier. 
Here the human being intervenes neither in the input 
nor in the output, except as a monitor. Since a com- 
puter can not only calculate very quickly, but also can 
make a vast variety of logical decisions, the action 
of the controller in the feedback control system can 
be almost as complex as desired without undue eco- 
nomic penalties. 

The requirements for a computer in a digital control 
system are specified by four figures of merit: precision, 
processing rate, delay time, and versatility. 

Precision is specified by the number of binary or 
decimal digits in the basic computations. For occasion- 
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al use, more than the basic precision can be obtained 
by programing the computer for multiple precision. 
This produces the economic advantage of full utiliza- 
tion of the basic precision, instead of complicating 
the computer by designing it for a peak precision 
which is used only occasionally. 

Processing rate measures how many computations 
the computer can carry out in a given time. And de- 
lay time measures how !ong it takes for an input to 
be reflected in an output. Notice that processing rate 
measures different characteristics from delay time. For 
example, a computer can handle 60,000 additions per 
second, but may delay every answer 5 seconds. In a 
data-reduction system, only the processing rate, not the 
delay time, is important. But in a control computer, 
both are significant. 

Versatility or flexibility of the computer is meas- 
ured by the variety of tasks is can perform. Normally, 
these are relative measures, as no absolute measures 
have been established. The more versatile the com- 
puter, the more complex its control section and, there- 
fore, the more equipment is needed. 

In a feedback loop, the computer must be fast, with 
delay times measured in milliseconds for airborne use. 
Normal precisions in the order of one part in 10,000 
are ample. While control computers are much more 
complex than conventional controllers, they are gen- 
erally less flexible than scientific computers, because 
control computers usually are designed for a limited 
class of applications. 


Airborne Computers 


As before mentioned, the airborne computer must 
reliably perform many jobs under adverse environ- 
mental conditions with minimum weight. These com- 
puters always operate in real-time, and most of their 
tasks are control operations. Therefore, airborne com- 
puters must have not only all the attributes of control 
computers, but they also must have: 

1. utmost reliability, 

2. small size and light weight, 

3. flexibility and versatility, 

4. facility for economic transmission of input and 
output data, 

5. suitability for operation under adverse electrical, 
temperature, and vibration environment. 

Furthermore, some of the tasks are equivalent to 
open-loop control, requiring greater precision than 
feedback control. Now let's look into each of these 
additional attributes. 

Human life depends on the proper functioning of 
an airborne computer. While the pilot still can take 
over in case of emergency, the computer at least must 
be able to disclose that it is malfunctioning. Further- 
more, the main purpose of an airborne computer is to 
relieve the pilot of excessive duties. Prolonged failure 
of the computer easily can overload the pilot, with 
consequent catastrophic results. 

Weight is one of the most important considerations 
in airborne equipment. In a typical military fighter, 
each additional pound decreases the value of the equip- 
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of the C-1100 series computers. 


ment by $500 for each installation. This means that a 
$5 million expenditure for computer development can 
be justified by a mere 10-pound weight reduction of 
a computer intended for 1,000 planes. 

Versatility and flexibility in airborne computers con- 
tribute to weight efficiency—the ability to do more 
work per unit weight. Most tasks are performed in 
only a few phases of the flight, as shown in Table II, 
which indicates that weight can be reduced when com- 
puter components are shared by various programs, 
provided the computer is versati!> enough. Moreover, 
rapid evolution of new tasks places a premium on flex- 
ibility. 

The sensing and power elements are scattered 
throughout the aircraft, and the data must be trans- 
mitted between these elements and the computer by 
wires. Unless the system has been designed to mini- 
mize over-all weight, the cables may weigh more than 
the computer. Often extra analog-to-digital converters 
save more than their own weight in cables. 

Not only must the computer operate in a temperature 
range from 0°F to over 200°F, but it also must with- 
stand shocks up to 10 g and endure vibrations over 
a wide frequency spectrum. Radiated and conducted 


Table li. Typical Tasks of a Central Computer 
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noise, and transients from the airframe and the power 
supplies present difficult shielding and filtering prob. 
lems. Finally, the computer usually is in an inaccesible 
location precluding maintenance after take-off. 


A TYPICAL AIRBORNE COMPUTER 


The Transac C-1100 computer has been designed to 
meet the requirements of the airborne computer just 
outlined. Its characteristics have been chosen speci. 
fically for airborne applications. 

1. Entirely Transistorized for Reliability and Ligh 
Weight. By replacing bulky vacuum tubes and electro. 
mechanical devices with small semi-conductors, the 
weight, size, and power requirement have been te. 
duced by significant factors. Furthermore, these semi- 
conductors are at least one order of magnitude more 
reliable than the bulky components that they have te. 
placed.* 

2. General-Purpose Stored-Program Organization for 
Versatility. A general-purpose, stored-program computer 
can solve without restriction any type or number of 
problems within its speed and precision range.’ It can 
modify its own program. And it can be switched in- 
stantaneously from one problem to another, since each 
solution does not depend on a previous solution. 


3. Parallel Organization for Fast Operation. Parallel 
organization means that all digits of a number are 
processed simultaneously, instead of sequentially, for 
very fast operation. The arithmetic element of the 
C-1100 operates at least ten times faster than any 
other commercially-available airborne computer. 


4. Provisions for Operator and Process Control De- 
cisions for Easy Sharing and Automatic Adaptation. 
Switches and internal jump decisions allow the oper- 
ator or the sensors to change the apparent characteristics 
of the computer as a function of its operating mode. 
The wide variety of these decision criteria makes the 
C-1100 easy to multiplex between different tasks.’ 

The modular structure of the C-1100 series al- 
lows variations in precision, memory capacity, control 
registers, and input/output features, with relatively 
few restrictions. Typical precision, speed, and memory 
values are summarized in Table III. 


Table III. 
Characteristics Summary of a Typical C-1100 Computer 





20 binary digits 
(one part in 10°) 


Precision 


Typical Arithmetic Speeds (including memory access) 


Addition 15 microseconds 
Substraction 15 microseconds 
Multiplication 60 miscroseconds 
Division 60 miscroseconds 
Square-root 60 miscroseconds 


Memory Capacity 


Cores 64 words 
Drum 2200 words 
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Functional Description of the C-1100 Computers 


The C-1100 computers consist of the six main func- 
tional sections shown in Figure 3. The arithmetic 
section performs all arithmetic and decision operations. 
The data memory stores “scratch-pad” (intermediate ) 
data that vary during operation. The input and output 
sections, which differ from one application to another, 
select one from a multiplicity of inputs, and direct 
the result to one of a multiplicity of outputs, in any 
arbitrary code. The entire operation of the computer 
is coordinated by the control section, which receives its 
instructions from either the drum or the manual con- 
trol. The drum is generally preprogramed; and, after 
the program has been written, all provisions for al- 
tering it are removed to prevent accidental changes 
during operation. Manual controls are primarily for 
operator supervision and mode selection. The detailed 
operation has been published in earlier papers.' 


Program Structure 


A general-purpose computer that is precise and fast 
enough can solve any problem, even the most complex, 
by breaking it into small fundamental problems of ad- 
dition, subtraction, multiplication, and other computer 
operations. The variety and complexity of these funda- 
mental steps (commands) characterize a computer. 
Built-in complex commands add computer equipment, 
but increase computing speed and programing ease. 
For example, a multiplication instruction can be built 
in or can be programed with 20 separate additions 
and shifts. Logic circuits can be traded for solution 
time, memory size, and programing effort. As the 
programing and addressing structure of a computer 
determines how fast and how efficiently it can solve a 
class of problems, the instruction catalog of any com- 
puter is selected to optimize it for its primary applica- 
tions. 





Figure 4. Central computer of the C-1102. 


The commands for the C-1100 series have been se- 
lected for real-time control systems.’ Parallel operation 
provides fast solutions for processes requiring a high 
frequency response. Special instructions, such as built-in 
square-root operation, reduce the time for coordinate 
conversion in navigation and other control problems. 


Physical Description 


A typical C-1100 series computer contains approxi- 
mately 3500 transistors, 2300 resistors, 280 capacitors, 
and 20 core planes. As mentioned previously, replacing 
bulky vacuum tubes and mechanical devices with tran- 
sistors reduces the size, weight, and power consumption 
of the computer by large factors. The C-1100 models 
now in the field weigh about 150 pounds and occupy 




















Figure 5. A typical printed circuit card of Transac computer 
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Program memory-drum assembly. 


Figure 6. 


about 3 cubic feet. Refinements now under develop- 
ment will reduce the size and weight to approximately 
one-third. 


Only a few components on the C-1100 present any 
problem due to variation in temperature: the drum, the 
core memory, and the transistors. In the drum, variation 
of temperature changes the spacing between the head 
and the rotating surface. Cores operate reliably only 
over a limited temperature range; and transistors have 
an upper operating limit—90°F for germanium and 


200°F for silicon. 


To meet the temperature extremes, the computer 
either must use silicon transistors or be cooled. Exist- 
ing C-1100 series computers employ germanium tran- 
sistors; but newer versions of the computer will use 
predominantly silicon transistors, because of their con- 
tinued price reductions. Since the germanium tran- 
sistors required a refrigeration unit anyway, the same 
cooling was used also for the core memory and the 
drum. When silicon transistors obviate the need for 
cooling, the core memory probably will be heated to 
keep it at constant elevated temperature, and the drum 
will be kept dimensionally stable by a special mechan- 
ical design. 


Figure 4 shows the central computer of the C-1102. 
All components are mounted on plug-in printed-cir- 
cuit cards (Figure 5). The cards in the front portion 
contain the core memory; the cards in the rear, the 
arithmetic and control sections. The entire central com- 
puter, including a double skin and provisions for cir- 
culating coolants, occupies 2 cubic feet and weighs 80 
pounds. For newer versions, the size and weight can 
be cut to approximately half. 


The size and speed of the drum (the program mem- 
ory) varies for different models. The drum shown in 





Figure 6 can store 2200 15-microsecond instructions 
when rotating at 1800 rpm. It occupies 1/2 cubic 


foot and weighs 60 pounds. 


Reliability 


The reliability of the Transac computers surpassed 
expectations. After initial debugging, all transistor fajj. 
ures in the C-1100 computers could be traced to humag 
errors, such as inadvertant short circuiting by careless 





insertion of screw drivers or test probes. Extensive 
tests of similar transistors by MIT Lincoln Laboratory 
resulted in only two natural transistor failures in over 
16 million transistor hours.*’’ This confirms that, after | 
the initial debugging, failure of transistors and other 
circuit components will be rare. 


CONCLUSION 





Airborne real-time computers are used primarily as 
a single central controller for many complex feedback 
loops. The wide variety of tasks that they must perform 
during normal flight imposes on them requirements 
for flexibility that permit frequency responses of 30 to 
40 cycles in some loops, and precisions of 1 part in 
10"! 

The Transac® C-1100 series 
requirements have been met with computers that have 
been in the field over a year. The modular structure 
allows the detailed specification of these computers to 
be optimized not only for airborne uses, but also for 


in others. 


illustrates how these 


other process control applications. 
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Don't overlook the valuable uses of electromagnetic stepping switch- 
es; they provide nearly limitless flexibility in automatic timing, se 
lection, sequencing and programing control. They even do simple 
math! This article—plus a little ingenuity—can automate almost any 


of your materials-handling, fabricating or batch processing procedures. 


The Stepping Switch: Key 


to Sequential Process Control 


by Joseph A. Perry, Jr. (Member of ISA) 
Vanager, Automatic Controls 
Cherry-Burrell Corporation 


Cedar Rapids, lowa 


THE MAGNETIC-SOLENOID-OPERATED | step- 
ping switch is a very practical way to control multi- 
step sequential processes. Complicated sequences can 
be regulated with few circuits. Also, a wide variety of 
measured variables can be controlled such as time, 
temperature, pressure, position. And any of the se- 
quences can be varied independently or entirely omit- 
ted. 

I describe below some basic sequential control cir- 
cuits. For the sake of clarity, very simple examples are 
used. Note that the fullest use can be made of step- 
ping switches when more complex control actions are 


Figure 1, (Top Right). This rotary stepping 
switch, little larger than a cigarette pack, runs 
at up to 65 steps per second self-interrupted, 
on 48v d-c. By proper wiper arrangement, up 
to six 10-point banks can be accommodated. 
Banks can be used independently for 10-point 
operation, in groups of two for 22-point opera- 
tion, or in groups of three for 33-point opera- 
tion. (Photo courtesy Automatic Electric Co.) 


Figure 2, (Bottom Right). High-speed rotary 
stepping switches are useful also in impulse 
counting and memory devices. This model 
comes in 2, 4 or 6 banks, 30 points each, with 
single wipers; or with double wipers, 4, 8 or 
12 banks, with 15 points per bank, and in 
combinations up to 30 inputs and/or outputs 
per bank. (Photo courtesy North Electric Co.) 
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Figure 3. Basic ele- 
ments and circuit of a 
simple electromagnetic 
stepping switch. 
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required. Also bear in mind that these versatile de- 
vices have many other industrial uses besides sequential 
control. 

An elementary stepper is shown in Figure 3. Clos- 
ing manual button G sends an impulse to solenoid J, 
causing the self-interrupter contacts H to open. The 
function of the self-interrupter will be explained later. 
De-energization of J causes wiper K to step from con- 
tact Al to contact A2. (The reverse action is also 
available. Here energization of J causes stepping ac- 
tion.) The circuit of Figure 3 is equivalent to an elec- 
trically-operated single-pole 6-position switch. Each 
pulse causes the wiper to step to the adjacent contact. 


Simple Mathematics Possible 


Note that the configuration in Figure 3 can be used 
as a dividing circuit. Thus it will make one rotation 
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Figure 4. A manually-initiated self-interrupting 
stepping switch with two contact banks A and 
B, arranged for sequential control. 





every six pulses. This arrangement could be used, for 
example, to divide a conveyor line carrying cartons 
into six individual sections. 

Bi-directional steppers are available which will add 
and subtract. Two separate solenoid coils are em. 
ployed—one to accept add pulses, and a second to ac. 
cept subtract pulses. Such switches could be used ip 
step control processes requiring an adding and sub. 
tracting action; for example, an electric furnace cop. 
trol. 


Self-Interrupting Circuits 


Figure 4 illustrates some of the features which make 
the stepper so valuable as a component in a sequential 
control system. This is a system which would be man- 
ually operated, but always would perform in the same 
sequence. Here it would not be possible to operate in 
any but the desired program order. Note that in this 
circuit the self-interrupter contacts H are mechanically 
connected to the armature and will open when the 
coil is energized. Thus the wipers (AO and BO) would 
be stepped by the manual pulses through Al and A2. 
If the “omit” switch on A3 were closed, a circuit would 
be completed through contact H. The wiper would not 
stop at position 3, but would continue to position 4. 
The wiper would then remain at A4 until again man- 
ually pulsed by button G. Steps 5 and 6 are not re- 
quired in this circuit and are, therefore, by-passed. 
This is an important feature since stepping switches 
usually are supplied with a standard number of con- 
tacts and it often will be necessary to by-pass one 
or more. 

The fullest use of the stepping switch can be had 
in a fully automated system such as shown in Figure 5. 
This illustrates a hypothetical process having the fol- 
lowing actions: 

1. start process 
. fill processing vat to level probe (LV) 

. agitate for “X” minutes (TM1) 
. heat to “Y” degrees F (HT) 
. agitate for “Z” minutes (TM2) 

6. sound horn. 

After initial push-button start (Step Al), the pro 
cess program is completely automatic until the finish, 
when the horn warns the operator that the process 
has been completed. 

This system employs measuring elements sensing 
level, time and temperature. It is evident that almost 
any variable could be employed in the process. The 
only requirement is that the measured variable produce 
a contact when the desired condition is satisfied. 


WM DW bo 


Control of Dependent Variables 

Figure 6 is a dependent variable-type control. The 
control actions are initiated when the value of the 
primary variable reaches various manually-preset levels. 
The position of slider Q, represents the progress of the 
cycle. 

The positions of sliders R,, S,, and T, are handset to 
correspond to the desired levels of the primary variable. 
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Figure 5. Fully auto- 
mated sequence control 
of a typical process— 
vat level, time and tem- 
perature —can be ac- 
complished by this 
stepping switch circuit. 
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The first stepping action will take place then Q, comes 
into balance with R,, representing the first preset value 
of the variable. At this point the polarized relay PR 
will reverse. PR closes the circuit on the first level, 
causing the stepper to move to Step 3. Slider S, is now 
engaged and the bridge again will be unbalanced, and 
so remain until the cycle has progressed to the point 
where Q, and S, are equal. Any number of dependent- 


variable slide-wires can be used. 


This type of control is principally useful in batch 
or cyclic processes as opposed to a continuous process. 
Here the primary variable represents a measurement 
which progresses through a cycle. Examples of this are 
filling a tank (Q = level), positioning a member to 
be machined (Q = distance), heating a liquid (Q - 
temperature), or a timing cycle (Q = time). 


Practical Considerations 


Precautions should be taken not to exceed the manu- 
facturer’s rating on the stepper contacts. It will some- 
times be advisable to use auxiliary relays when oper- 
ating equipment such as heavy-duty motor-starters or 


high-wattage lamps. 


Almost all steppers require d-c power. Thus it is 
common practice to use a Capacitor shunt across the 
self-interrupter contact to suppress sparks. 

Stepping switches are available with up to 50 posi- 
tions. Speeds to 35 steps per second are practical. Slow- 
ing the action can be accomplished by means of a resis- 
tor in series with and a capacitor shunting the coil. 
Gold plated contacts and wipers are available having 
extremely low resistance for use in low-impedance 
measuring circuits. Bridging wipers which give a make- 
before-break action often are useful in measuring and 
control circuits where it is necessary to maintain a 
circuit during the stepping period between two adja- 
cent contacts. 

Stepping switches, which were originally developed 
for automatic telephone switchboards, are being applied 
in increasing numbers for industrial control. New de- 
velopments are continually being introduced which are 
making the stepping switch an even more useful com- 
ponent for applications in industry. This simple, reliable 
device can be wired to produce the control action of 
many complicated interlocking relays. Costs are reason- 
able and many millions of operations with a minimum 
of maintenance can be expected. 





Figure 6. Control of 
dependent variable 
to three pre-select- 
ed, manually-set lev- 
els, particularly 
adapted to step op- 
erations. 
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First trials of a new form of two-color pyrometer show it can measure 
iron and steel temperatures, even flowing streams, with good accuracy, 


and no emissivity corrections. This is important news for any instru- 


ment engineer in the hot working of stainless steel, aluminum, titan- 


ium; in vacuum-melting techniques; or in ceramics, especially glass. 


Two-Color Pyrometry 


in the Steel Industry 


by T. P. Murray, Research Engineer 
Jones & Laughlin Steel Corporation 
and 
Vincent G. Shaw 
(Member of ISA) 
The Shaw Instrument Company 


Pittsburgh, Pennsylvania 


THE RELATIONSHIP of the color of a heated ob- 
ject to its temperature long has been used to obtain 
a qualitative estimate of temperature. Only recently, 
however, have automatic instruments for measuring 
color temperature quantitatively appeared in Europe, 
and only in the past year has the instrument to be de- 
scribed become commercially available in this country. 

A new method of pyrometry is desired in the steel 
industry because of the limitations of the two existing 
recording types: the platinum-platinum/rhodium ther- 
mocouple and the total radiation. 





0 
0.0 


Wavelength in # 


Figure |. Spectral radiancy curves: a. tungsten 
at 2450°K; b. black body at 2450°K; c. black 
body at 2500°K (color temperature of tung- 
sten). (From ‘‘Pyrometry,”’ p. 367 Am. Inst. 
Mining & Metalurg. Engs., New York, 1920.) 


In molten steel and iron pyrometry, the chief ob- 
jections to thermocouples are: 1. their relatively high 
expense, 2. an operator is required for manual immer- 
sion, and 3. part of the thermocouple must be replaced 
after each measurement. The total radiation device 
also suffers from certain limitations, which can be 
eliminated or improved upon by resorting to a two 
color instrument. Comparisons of the two types of 
radiation instruments will be made at various points in 
the following discussion. 


Theory 


In discussing two-color pyrometry, it is first necessary 
to review the concepts of a “black body” and of “emis- 
sivity”. The law governing black-body radiation emis- 
sion is given by Planck’s law, to which practical ap- 
proximation is given by Wien’s law: 


E =C i* exp.(—C2/AT) 
‘ 1 


(where E_ is the radiation of wavelength A emitted 
N 


per unit area per unit time, T is the absolute tempera 
ture, C; and Cy» are constants). 

In nature, a black body is closely approximated by 
the interior of a hot opaque body, for example by 4 
hot metal. In the interior of the hot body, there are, 
in effect, an infinite number of atoms which behave 
like the harmonic oscillators of the mathematical mod- 
el used in deriving the black-body law. If a meas- 
uring device could be inserted into the hot metal 
without interfering with the conditions existing thee, 
one would then measure black body radiation and 
could determine the temperature. Sometimes, as in 
blow-tube pyrometry for liquid steel, this is actually 
attempted. The success of such an approach depends 
upon the extent to which black body conditions are 
maintained. 
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Usually, however, one attempts to determine the 
hot body temperature by measuring the radiation pass- 
ing through one of its surfaces. Since such radiation 
is partially reflected at the surface, an actual body can- 
not emit as much radiation as a black body, even 
though its interior is a good approximation to a black 
body. To salvage the mathematical model of the radi- 
ation process one then says that, since any actual body 
emits only a fraction of black body radiation, its radi- 
ation can be described by multiplying the black body 
expression by some fraction, called the emissivity of the 
body. That is, 

E =«C A‘Sexp. (—C2/AT) 
r 1 


where emissivity «<1. 

The emissivity differs for different materials, and, for 
a given material, will vary with wavelength and 
temperature. In general, present radiation devices are 
calibrated for use in a given application assuming a 
fixed emissivity for the material on which measure- 
ments are to be made. Errors then result as the actual 
emissivity varies from this assumed value due to: 1. 
variations in chemical composition of the measured 
substance, 2. changes in the nature of the surface, and 
3. variations of emissivity with temperature. 

The chief incentive for developing a two-color in- 
strument is to avoid this difficulty with emissivity. 
Suppose one takes the ratio of radiation emitted in 
two wavelength regions: 


€1C,A; °exp. ( —Co /hyT ) 
&2C) Ao “exp. ( —Cz /hoT ) 


Gfil_ ot 
~~“ .. be 


where C;, Co are constants, A;, Ae are wavelengths, T is 
the temperature, and €,, &2 afe emissivities. 

If an instrument is used to measure this ratio, the 
expression would take the form 

_ &:K,T; Aid; ° exp.(—C2 MT) (2) 

~ €9KeT2Ashe® exp.(—Co/heT ) 
whereA;, Ay are geometric factors; K;, K are factors 
involving photocell response and the electronic sys- 
tem; T;, To are filter transmissions, and other factors 
are as defined above. In what follows we can refer to 
Equation (1) for the sake of simplicity, where the 
question of instrument response is not pertinent. 
The Gray Body Assumption. Returning to Equation 
(1): obviously if the body has the same emissivity 
for the two wavelengths involved, or more generally, 
if the body is gray, (has constant emissivity for all 
wavelengths), then the emissivity cancels out, leaving 
a radiation-temperature relation which is independent 
of emissivity. 

In measuring hot metal temperatures, the question 
is then: is the gray body assumption a good one for 
such metals? One qualitative check on the gray body 
assumption is the appearance of the metal by reflected 
light. If the metal reflects selectively—shows a defi- 
nite color under white light—obviously it is mot a gray 
body. One would not expect gold or copper, for ex- 
ample, to satisfy the gray body assumption. But, metals 


= €,A,° 
a Eohe® 


= 
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TABLE | 


DIFFERENCE (COLOR TEMPERATURE MINUS TRUE 
TEMPERATURE) (°F) 








True 
Temperature Mo Ni Pt Ta WwW 

1880.6 16.2 64.8 50.4 57.6 30.6 
2060.6 19.8 75.6 63.0 75.6 34.2 
2240.6 23.4 82.8 75.6 91.8 39.6 
2420.6 28.8 _ 88.2 106.2 45.0 
2600.6 36.0 —_ 1026 120.6 52.2 
2780.6 41.4 — 117.0 135.0 59.4 
2960.6 48.6 — 133.2 147.6 66.6 
3140.6 57.6 —_— 149.4 158.4 75.6 


DIFFERENCE (TRUE TEMPERATURE MINUS RADIATION 
TEMPERATURE (°F) 


True 


Temperature Mo Pt Ww Fe 
1880.6 925.2 945.0 865.8 — 
2060.6 964.8 991.8 8910 = 
2240.6 999.0 1040 4 916.2 734.4 
2420.6 1036 8 1089.0 — 786.6 
2600.6 1069.2 1134.0 959.4 837.0 
2780.6 1103.4 1177.2 9828 887.4 
2960.6 1130.4 1220.4 1004.4 932.4 
3140.6 1162.8 1265.4 1029.6 979.2 


Source: ‘‘International Critical Tables’’, 
Volume 5, p. 246. 





which appear white or gray by reflected light—iron, 
steel, aluminum, and platinum—would pass this first 
qualitative check, at least. 

Figure 1 shows the results of a quantitative color 
temperature computation. Here, the ratio of the ordinate 
for the tungsten curve at 2450°K to that of a black 
body at 2450°K varies with wavelength. However, a 
black body temperature can be found such that this 
ratio is a constant, at least for the visible and near 
infrared. This is the “color temperature” of the body 
—the black body temperature which has the same 
relative wavelength distribution of intensity as the actual 
body and thus causes the same color sensation. In this 
case, the actual emissivities involved varied from 0.26 
to 0.47, and the assumed constant emissivity is not in 
this case particularly good. Worthing’ says, “The color 
temperatures of most incandescent metallic sources 
are greater than their true temperatures, though usual- 
ly not much greater. For most solid incandescent sources, 
whether metallic or nonmetallic, the differences usually 
are quite small.” 

Comparison of Emissivity and Color Corrections. This 
raises the question: What advantage is gained by elim- 
inating the dependence of temperature measurements 
on emissivity and then having to resort to a correction 
for the difference between color and true temperature? 

Table I shows the differences between color and true 
temperatures for various metals. First, note the relatively 
small difference between color and true temperature. 
Second, note the relative constancy of the difference 
between the color and true temperature as a function 
of temperature. For tungsten, for instance, this differ- 
ence varies from 30.6°F at 1880.6°F, to 75.6°F at 
3140.6°F. Thus one could, by assuming a constant cor- 
rection of 53°F over the entire range, always be within 


‘Superior italic numbers refer to similarly numbered references at the 


end of this article 
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TABLE Il 


TRUE TEMPERATURES VERSUS APPARENT 
TEMPERATURES OF 2552°F AND 2912°F AS 
INDICATED BY A TOTAL RADIATION PYROMETER 
FOR VARIOUS EMISSIVITIES 








Apparent True 
Emissivity Temperature Temperature 
0.5 2552°F 3120°F 
0.7 2552°F 2832°F 
0.9 2552°F 2633°F 
1.0 2552°F 2552°F 
0.5 2912°F 3549°F 
0.7 2912°F 3195°F 
0.9 2912°F 3002°F 
1.0 2912°F 2912°F 





22.5°F of the true temperature. For the other metals 
shown, a similar situation exists. 

Comparing color temperature corrections and emissiv- 
ity corrections in Table I shows that, in the case of 
color temperature, one has: 

l. A relatively small correction to begin with (16.2°F 
to 158.4°F as compared to the large differences of 
7344°F to 1265.4°F for a total radiation device). 
2. Smaller variations in the correction with temperature 
(41.4°F to 100.8°F as compared to 163.8°F to 
320.4°F). 

3. Smaller variations from one metal to another at 
the same temperature (48.6°F to 100.8°F as compared 
to 60.6°F to 264.6°F). This point is of interest later 
in considering how much color temperature varies from 
one steel to another. 

Table II shows another way to consider the relative 
advantages of a two-color pyrometer. It lists the true 
temperatures which would produce apparent temper- 
atures of 2552°F and 2912°F on a total radiation pyro- 
meter for various emissivities. To reduce the correc- 
tion to the approximate value involved in two-color 
pyrometry, one must work with materials with emissiv- 
ities of about 0.90. Or it might be said, conversely, 
that by using a two-color pyrometer one effectively 
works with materials having emissivities of this order. 

Thus far, metals other than iron and steel have been 
discussed. The German, Naeser’, found that a similar 
situation exists with iron: at 65SO0A° (red), with the 
carbon varying from 0.66 to 3.38, the emissivity varied 
from 0.345 to 0.388, while at 5300A° (green) the 
emissivity varied from 0.354 to 0.402, with carbon 
contents varying from 0.70 to 3.38. Considering the 
relative inaccuracy of emissivity measurements, the gray 
body assumption is here a good one. 

With respect to steel, in developing a manually op- 
erated two-color device called a “Bioptix”, Naeser and 
Guthmann*’’* in Germany investigated differences be- 
tween color and true temperature for a wide range of 
iron and steels, from Armco iron to high alloy grades. 
They found a range of differences of 36°F to 72°F 
between color and true temperatures over the range 
of temperatures normally involved in steel processing. 
In England, a difference of 72°F was found between 
true and color temperatures for a low carbon steel. 
These results for steel would be expected from avail- 
able prior knowledge. 
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Figure 2. How the sensing-element output of 
the two-color pyrometer varies with time. 





Other Two-Color Pyrometer Advantages. The primary 
idea of the ratio pyrometer is the elimination or mini- 
mizing of emissivity effects. But there are other def. 
inite advantages in this type of instrument: the areas 
viewed and the lens system are the same for both 
wavelengths. This has several implications. First, the 
requirement of a total radiation pyrometer that the field 
stop be constant and filled with radiation can be dis. 
pensed with. For example, with blow-tube radiation 
pyrometers, the end of the protection tube cannot be 
used as the field stop because accumulation of slag 
or metal can change the size of the aperture. In the 
two-color instrument this restriction is removed, so 
long as sufficient radiation is received to afford proper 
instrument operation. Second, a radiation pyrometer 
cannot be used to measure molten-metal stream temper- 
atures because of the large and uncertain emissivity 
fluctuations due to variations in surface contour. In 
the two-color device, both readings are affected equally, 
so no error results. At present, the two-color device is 
the only recording instrument available (other than 
thermocouples) for determining stream temperatures. 
Note that even when viewing the surface of a metal 
in a vessel, rarely does one encounter a truly plane 
surface. Usually some agitation of the metal is occurring 
due to chemical reaction, so that a roughened surface 
is viewed. 

Also, one rarely encounters a truly clean metal sur- 
face: some oxide or small amounts of slag nearly 
always are present. For example, a surface viewed 
through an optical pyrometer will appear as a patch- 
work of areas of different apparent temperatures. Since 
the emissivities of oxide and slag are considerably dif- 
ferent from that of the clear metal, sizable errors 
due to emissivity can result with a total radiation pyrom- 
eter. With a two-color pyrometer, the only effect 
caused by patches of oxide at the same temperature 4s 
the metal is that the difference between true and 
color temperatures varies somewhat with the relative 
amount of oxide. Since the correction initially is 
relatively small, the effect of the variation is minor. 








A Practical Two-Color Optical Pyrometer 
Proposals have been made to measure temperatufes 

by separate photosensitive elements scanning the ob- 

ject through filters that pass separate spectral bands 
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as for example red and blue filters; and then to deter- 
mine the ratio between emitted energies in these bands. 
This ratio can be converted into temperature. At least 
one such instrument was built. 

However, such two-element systems proved of little 
practical value for several reasons: chiefly because rel- 
ative sensitivies of the elements must remain constant. 
Since photosensitive elements may be differently affect- 
ed by environment, two-element systems are seriously 
limited except under closely controlled laboratory con- 
ditions. 

The instrument described here* overcomes these 
disadvantages by employing a single photosensitive 
element, on a time-sharing basis, to measure the in- 
tensities of the two wave-bands being used. Since the 
indicated temperature is related to the ratio of these 
two intensities, changes in element sensitivity do not 
affect this temperature, even though the absolute values 
of individual wave bands may be affected. The two 
wave-bands of light are measured in rapid sequence, 
a measuring cycle being completed in one-sixtieth of 
a second. Approximately six measuring cycles are need- 
ed to obtain the correct temperature. Thus, radiation 
emitted by the measured object can vary rapidly with- 
out affecting operation. 

The conversion of an electrical ratio into a voltage 
is not an overly-simple problem, when speed, accuracy, 
reliability and simplicity are further restrictions. These 
problems have been largely overcome here by elimi- 
nating the need for taking a ratio of the two voltages 
as such. 

In Figure 2, Va is the output voltage while the “a” 
band of wavelengths is being measured, and Vb is the 
output voltage for the “b” band. If Va or Vb were held 
constant, the other voltage would be proportional to 
the ratio of the two. In this instrument, Va is held 
constant, and Vb is permitted to vary. So, it is simple 
to measure Vb and, for a particular value of Va (held 
constant), the voltage Vb is related to the ratio of Va 
and Vb. 

The sensing element output voltage (Va and Vb), is 
a function of the element's sensitivity, and the inten- 
sity of the radiation reaching it. Factors that influence 
the intensity of the radiation reaching the sensing ele- 
ment include temperature, size and emissivity of the 


ee 


*The “Shawmeter, made by the haw Instrument Co. Pittsburgh, P 
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object being measured, and an optical constant. This 
optical constant is, in turn, influenced by various op- 
tical components, including the method used to sep- 
arate the two bands of radiation, “a” and “b”. Stating 
this in equation form: V =kf(T), where k is an over- 
all system constant, and T is the temperature of the 
object being measured. It is now obvious that Va can 
be held constant if the constant k is made to change 
in the appropriate manner. This readily can be done 
(Figure 3). 

The output voltages, Va and Vb, of the sensing ele- 
ment are fed into separate circuits. The voltage Va 
(to be held constant) is Compared to a reference volt- 
age, and the difference between them operates a con- 
trol circuit. The system phasing is such that an in- 
crease in the value of Va reduces k, which in turn re- 
duces Va. The constancy of Va depends on the control 
loop gain. The value of k is varied by changing a volt- 
age. The size and change of this voltage is a function 
of the type of detector use1. In this instrument, the 
detector is a photomultiplier tube. Of course, other 
means can be used to vary k. However, the method 
used here is attractive from a practical standpoint 

If sensing element time-sharing is arranged so that 
the samples from wave bands “a” and “b” are of widely 
differing durations, the separation of voltages Va and 
Vb becomes simple. 

Little has been said about the wave bands “a” and 
“b”. In the standard instrument they are in the visible 
part of the spectrum, and their exact value depends 
on the temperature range of the particular instrument. 

No attempt has been made to describe the instru- 
ment in complete detail. Only the basic elements have 


Figure 4. Author Shaw is shown adjusting the 
two-color pyrometer during laboratory tests on 
molten metal in the small induction furnace 
(left). 
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Figure 5. The two-color pyrometer was plant 
tested on measuring temperatures of iron pour- 
ing stream. (A) submarine ladle; (B) molten 
iron stream; (C) sensing head; (D) power sup- 
ply and amplifier; (E) recorder. 


been presented of what is considered a satisfactory 
solution to the problem of automatic two-color pyrom- 


etry. 


Experimental Testing of the Two-Color Pyrometer 
The pyrometer B Figure 4, mounted about 15 feet 
from the furnace and focused on the surface of the bath, 
continuously monitored the surface temperature. Peri- 
odically, comparison readings were taken with an im- 
mersion thermocouple (platinum-platinum-rhodium ). 

The first two readings with the two-color pyrometer 
were considerably I6wer than the immersion couple (see 
Table I1). During these readings there was consider- 
able slag on the surface of the bath. To determine the 
size of the gradient across the slag layer, the slag was 
removed while the two-color pyrometer followed the 
change in surface temperature. The surface temperature 
immediately rose about 95°, indicating about this dif- 
ference between slag-surface and slag-metal interface. 
In the remaining readings, the slag was removed to 
get the two-color measurement. Excellent agreement 
between the two was then obtained. 

Even after removal of the slag layer, one would ex- 
pect the immersion couple to read systematically higher 
than the two-color pyrometer, since the couple is 
measuring temperature about 1” to 1.5” below the 
surface. However, this was partially compensated for 
by an error in the other direction due to the time lag 
between the two measurements. In this series, the 
surface temperature was read by the two-color pyrom- 
eter; the power was then cut off and an immersion 


TABLE IV (MELT #2) 

Reading Platinum Two-Color 

Number Thermocouple (°F) Pyrometer (°F) Difference (°F) 

(With Slag Surface) 
1 








2700 2600 —100 

2 2790 2730 — @& 
(With Slag Removed from Surface) 

3 2790 2800 + 10 

4 2765 2780 + 15 

5 2980 2980 0 

6 2895 2900 + 5 





couple reading taken. Since this took roughly 20 to 39 
seconds, the metal cooled off somewhat before the 
measurement was obtained. The last four readings 
(Table III) show excellent agreement. 

The expected systematic difference between the syr. 
face and immersion temperatures shows up Clearly jn 
data taken a few days later (Table IV). Here there 
was very little surface slag. In general, experimental 
conditions were better for these measurements than 
for any others taken. It was possible to take two-color 
readings just before and just after the thermocouple 
measurement. The final two-color reading was selected 
for comparison since it was closest in time to the 
immersion measurement. Column 5 (Table IV) shows 
the difference between these two readings, and Colump 
6 shows the random variations if a systematic error 
of 30°F is assumed. 

The largest differences (Table V) were obtained 
early in the third melt, when the system was farthest 
from equilibrium. The readings here were taken as 
for Melt #1, with the two-color reading taken about 
20 to 30 seconds before the immersion reading. 

The agreement of the two-color pyrometer with the 
thermocouple results is considered to be excellent, well 
within the experimental error. The immersion thermo- 
couple is, of course, not an absolute standard, but is 
itself subject to errors. 

Note that readings of the two-color pyrometer in- 
volve no correction whatever for emissivity. Expeti- 
mental data indicate that its dependence on emissivity 
is small or negligible. The increase in the pyrometer 
reading when slag was removed from the bath surface 
confirms this. With an optical or total radiation pyrom- 
eter, slag removal might have resulted in no change or 
in an actual decrease in apparent temperatures, due to 
the change in surface emissivity. 

In the above discussion, the color temperature cor- 
rection was assumed zero. Obviously, however, such an 
effect, combined with the existence of a larger tempet- 
ature gradient between surface and interior of the bath 
than was assumed in analyzing the data, could explain 
the results just as well. 

Plant Trials 

The plant trial was that of measuring the tempera 

ture of molten iron being poured from the submarine 








TABLE Ill (MELT #1) 


Random 
Error if 
Platinum Two-Color Pyrometer (°F) Difference 30°F Sys- 
Thermo- Before After (°F) tematic 
Reading couple Couple Couple Column 2- Error 
Number (°F) Reading Reading Column 4 Assumed 
1 2780 2760 2740 —40 —10 
2 2875 2880 2860 —15 +15 
3 3020 2990 2990 —30 0 
4 3055 3050 3030 —25 + 5 
5 2970 2940 2935 —35 — § 
6 2860 2840 2830 —30 0 
7 2790 2775 2760 —30 0 
8 2850 2850 2830 —20 +10 
9 2900 2900 2890 —10 +20 
10 2940 2930 2910 —30 0 
11 2985 2975 2960 —25 + 5§ 
12 3060 3040 3020 —40 —10 
13 3135 3090 3075 —60 —30 
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____—_— TABLE V (MELT #3) 

Reading _~Platinum (°F) Two-Color 

Number Thermocouple Pyrometer (°F) Difference (°F) 
14 2893 


2860 —33 
15 2945 2915 —30 
16 3070 3030 —40 
17 3175 3140 —35 
18 Thermocouple broke 
19 Thermocouple broke 
20 3090 3075 —15 
21 3063 3060 — 3 
22 3047 3020 —27 
23 2982 2955 —27 
24 2882 2880 —2 
25 2855 2820 —35 
26 Thermocouple broke 
27 2787 2780 — 7 
28 2800 2813 +13 
29 2898 2885 —13 
30 2840 2935 +95* 
31 2995 2990 — § 
32 3033 3020 —13 
33 2977 2975 —2 


*On this reading the thermocouple was definitely in error, 
since the temperature was continually increasing on read- 
ings 27 through 32. 





ladle to the transfer ladle in the basic oxygen steel- 
making shop of the J & L Aliquippa Works (Figure 
5). These test data represent only a few weeks of 
plant trials, so only preliminary results can be pre- 
sented. (Figure 6). 

Initial readings were made without any smoke-re- 
moval equipment. Later readings were made using a 
fan and a blower to remove smoke. The two-color 
pyrometer readings are on stream temperature; the 
thermocouple readings were made in the transfer ladle 
five minutes later. The estimated curve shows a sys- 
tematic difference of about 70°F between the two 
temperatures, without correction for ladle temperatures 
or the color correction. 

The results obtained are considered encouraging, 
since operating personnel desire an accuracy of 
+25°F. The chief source of error is masking of the 
optical path by smoke. Present emphasis in this ap- 
plication is on better smoke removal. 


Measurement of Molten Steel Bath Temperatures 

It is also planned to investigate the use of a two- 
color pyrometer, in conjunction with a blowtube, to 
measure steel-making bath temperatures. Total radia- 
tion pyrometers have been used in this manner, but 
failed to gain acceptance. In blowtube pyrometry, the 
metal bath is viewed through a tube, down which 
compressed air or gas is blown. This forms a cavity in 
the metal so that black body conditions are approached. 
At the same time it serves to keep the viewing tube 
clear of hot metal. The two-color pyrometer has sev- 
eral advantages over the total radiation instrument 
for such an application: 1. Due to its greater sensitiv- 
ity, a smaller target area can be used. This makes it 
possible to use smaller pipe, making the assemblage 
less bulky and easier to handle. 2. The end of the blow- 
tube can be used as the field stop, since the field 
does not have to be held constant, as in the total radi- 
ation pyrometer. Metal buildup on the tube, within 
limits, has no effect. This makes it possible to mount 
the sensing head farther from the bath end of the 
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Figure 6. Measurement of pouring iron tem- 
peratures. 


tube. 3. Departure of the cavity from black body con- 
ditions results in a smaller error. 
Conclusion 

The experimental results presented here are rela- 
tively brief, and much more work remains to be done 
in evaluating the instrument. It has yet to be shown that 
the instrument can be used routinely for temperature 
measurement in an actual mill installation. 

However, the results to date are very encouraging, 
since they indicate that the instrument can measure 
iron and steel temperatures with good accuracy, with 
no emissivity corrections. The absolute error involved 
has yet to be determined. Also, under conditions of 
mill use, the pyrometer has shown excellent stability 
and continued good performance. Initially, some diffi- 
culty was experienced with line-voltage fluctuations. 
Slight circuit revisions reduced this error to about 5°F 
down to 95 volts. 

This two-color pyrometer is fully automatic and 
appears to have considerable advantages over other 
fully automatic instruments available. For these reasons, 
it is felt that the fullest exploration of its possibilities 
is warranted. 
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Sun Powered. Power demand of k 
this new all-transistor seismo- n 
graph by Texas Instruments is : 
so low that the 8 x 15-inch solar 


converter (in technician's hands) 
can keep its battery power sup- 
ply (left) charged. Weighing but 
57 pounds, the new instrument 
will have great advantages for 
petroleum exploration crews 
working in rough terrain or in- 
accessible parts of the world. 
It points the way toward instru- 
ments that are capable of operat- 
ing in any remote location far 
from power lines or generating 
equipment. 
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Quick Sale. This Merchandise Data Re- 
corder automatically copies stock data, 
quantity, price, date, etc., from merchan- 
dise ticket in one second to provide com- 
plete record of retail sales. Recoder is 
part of new merchandise system at Jordan- 
Marsh’s department store, Boston, made 
jointly by Minnesota Mining & Manufac- 
turing Co., and Automatic Records, Inc. 
Printed tape from this recorder is auto- 
matically converted to punched cards, or 
fed directly to a computer, for complete 
sales and inventory control. 











Eager Embryo Scientists — crowd around 
Wayne Besselman (left) to learn more 
about careers in instrument technology 
and engineering. Scene is at Education 
Day, closing feature of ISA’s Conference 
in Philadelphia last September. This is a 
typical group of superior high-school 
science students, accompanied by their 
teacher (standing), who attended the 
lecture and toured the exhibit to increase 
their interest in instrument vocations. Bes- 
selman, Technical Employment Manager 
for Leeds & Northrup Co., spoke on ‘The 
Role of Instruments in Closing the Loop 
to Automation.” 
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Russian Instrumentmen — week- 
long guests at ISA’s recent An- 
nual Conference in Philadelphia, 
presented a complete session des- 
cribing instruments and automa- 
tion in the USSR. Here Aleksandr 
M. Petrovskiy draws a block dia- 
gram illustrating his talk on Tele- 
meter Systems for Power Generation, while his 
countrymen look on. Left to right are speakers 
Borris N. Naumav, “Theory of Optimum Sys- 
tems”; Aleksandr B. Chelyustkin, ‘Continuous 
Measurement of Metal Rollingmill Processes’; 
and Prof. Aleksandr M. Letov, ‘““Automatic Con- 
trol Systems in the USSR’’. (Photo courtesy Eve- 
ning Bulletin, Phila.) 





it Takes a Lot of Guts—to be an aircraft 
test pilot. And these test dummies’ insides 
are stuffed with electronic entrails that 
measure and record such variables as ac- 
celeration and shock. North American 
Aviation, which uses the dummies to test 
and perfect systems for safely landing avia- 
tors in case of aircraft failure, calls them 
‘““Anthropomorphs.’’ Dummies have _ rub- 
ber skins, and conform to shape, size and 
weight of human pilots. (Authenticated 
News Photo) 

















Command Performance — before Queen 
Fredericka of Greece, was the honor ac- 
corded this beta-gamma survey meter dur- 
ing her recent tour of US nuclear facilities 
Explaining the operation of the portable 
gun-type meter to the royal party is Dr. O. 
K. Neville, technical director of Nuclear- 
Chicago Corporation. Queen Fredericka 
visited N-C’s plant to examine instruments 
and equipment destined for the Democritus 
nuclear training center near Athens. 
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Figure 1. Operating principles of the Perkin Elmer Model 
105 IR leak detector are shown by this simplified diagram. 


IR Analyzer Solves 


Leak Detection Problem 


The infrared analyzer finds a valuable new role as a leak detector, 


sensitive enough for application to many industries, yet rugged 


enough not to require 


by Paul G. Balko, Donald R. Bresky, 
and Vincent J. Coates (Members of ISA) 
The Perkin-Elmer Corporation 


Norwalk, Connecticut 


INTRODUCTION on the 1958 model automobiles 
of air suspension systems in place of conventional 
springs presented a major problem in leak detection. 
Even a minute leak would incapacitate the suspension 
system, yet requirements were for rapid low-cost pro- 
duction under assembly-line conditions. Other leak de- 
tection systems (helium, halogen, and pressure differ- 
ential), although excellent devices, had shortcomings 
for this application, and were judged unsatisfactory. The 
problem was turned over to P-E’s Application and Sys- 
tems Group, which developed the unique and rapid IR 
leak detection system herein described. 


Design Problems 
This instrumentation was required to meet these 
specifications: 


‘“‘babying” under assembly-line conditions. 


1. Since production personnel would operate and main- 
tain this instrument, ruggedness and reliability were 
absolute requisites. 


2. Portability and adequate flexibility for use in detect- 
ing leaks in either individual components or assembled 
systems. 


3. A visual and/or audible signal was to be provided 
to the operator. 


The detection of leaks as small as 8 x 10°°in: 
in 3 seconds. 


5. Provide a rapid sample system to transport the leak 
into the sample cell. 


». The selection of an infrared active tracer gas that: 
a. Was non corrosive to the system material; 
b. would present no fire or explosion hazard; 
c. Was non toxic; 
d. was reasonably priced and readily available; 
e. produced good discrimination in normal atmo- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
8 feat 
| 


spheric contaminants. 
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In view of these requirements, the Perkin-Elmer 
Model 105 non-dispersive infrared analyzer was se- 
lected as the basic unit. It uses an optical nulling system 
providing inherent stability over long periods of time. 
Its rugged construction assured its ability to withstand 
the rough handling of an automobile assembly plant. 
Nitrous oxide (N2O) was chosen as the tracer gas be- 
cause it met all the requirements and showed strong 
energy absorption in the infrared. 


How the Analyzer Operates 

A nichrome source “S” (Figure 1) provides the radi- 
ation energy. The energy diverges and takes two paths, 
one through the reference cell and one through the 
sample cell. The two radiation paths are converged by 
the filter cell and admitted alternately into the detector 
by a radiation chopper rotating at 6.5 cps. 

The radiation detector is a pneumatic device consist- 
ing of two chambers separated by a very thin membrane. 
These two chambers are filled with an infrared active 
gas, which usually is the same gas for which sensitivity 
is required. Hence, the name “selective detector.” There 
is a very small leak connecting the two chambers which 
provides pressure equilibrium across the membrane dur- 
ing slow ambient-temperature changes. Its impedance 
however, is very high to the relatively-fast pressure 
changes caused by the chopped radiation flux. The mem- 
brane is in close proximity to a fixed plate and the two 
form a small electrical capacitor. If chopped radiation 
is allowed to enter the inner chamber, the gas will be 
alternately heated and cooled. The resulting pressure 
changes flex the membrane which changes the electrical 
capacitance. These capacitance changes are detected by 
a sensitive radio-frequency oscillator. 

Initially, the two beams are balanced and, since the 
chopped radiation coming from the two beams is 180° 
out of phase, there will be mo output from the detector. 
When the intensity of the sample beam becomes differ- 
ent from that of the reference beam (due to the pres- 
ence of a gas which absorbs radiation at the same wave 
lengths as the detector), the radiation flux produces 
pressure changes in the detector. The membrane moves 
accordingly, the capacitance changes and an “error” sig- 
nal develops. 

This error signal is detected in the proper phase and 
amplified sufficiently to drive the two-phase servo- 
motor. In turn, the servomotor drives the attenuator 
into (or out of) the reference beam until the error 
signal is reduced to zero and beam balance is restored. 
Simultaneously, the servomotor also changes the setting 
of the transmitting potentiometer, which change in 
fesistance eventually is measured by an indicator or 
recorder. 

The system also contains a built-in test circuit which 
enables the operator to make a rapid check of the va- 
tious sub-assemblies and the radiation chopper system 
without removing dust- or explosion-proof covers. 


Selection of Tracer Gas 
After careful study, nitrous oxide was selected as the 
tracer gas because it met the requirements mentioned 
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Figure 2. The sampling system and ‘‘sniffer 
probe’ used for detecting and localizing leaks 


earlier. Also, its major absorption band at 4.5 afforded 
excellent discrimination ratios against atmospheric con- 
taminants normally found in manufacturing plants. CaF. 
windows were used throughout the optical system and, 
to further isolate the 4.5u region, mica discs were in- 
stalled in series with the sample cell to cut off inter- 
fering wavelengths beyond 6.0u. The following discrim- 
ination ratios were measured and found adequate for 
this application: 

carbon dioxide 3,000: 1 
tri-chloroethylene 5,000: I 


carbon monoxide 800: | 
water vapor 10,000: 1 


45 











Figure 3. Two modes of indication are used. 
The simplified schematic (right) shows the me- 
ter indicator circuit and variable-pitch loud 
speaker. Diagram left is schematic circuit of a 
sensitive-meter operated relay. 


How the Sampling System Works 

The leaking gas enters the probe (Figure 2A), is 
filtered, analyzed in the sample cell, and exits through 
the pump. The valve V+ adjusts the flow to the rate 
required for adequate sensitivity and response time. This 
method is used to test for leaks in a completed system 
filled with NoO gas under pressure. Fittings, welded 
joints, tubing and pipe joints are rapidly examined. A 
neon light is provided at the end of the probe to indi- 
cate leak conditions when the operator is in a noisy 
area and out of visual range of the indicator. The 
sampling system operates at slightly sub-atmospheric 
pressure; the pump can provide flow rates up to 40 cfh. 

Figure 2B shows an extremely simple and effective 
method of checking independent components. The part 

Figure 4. The complete IR leak detector as de- 


veloped for use in automotive air-suspension 
systems. 








is enclosed in a tight case and pressurized with nitrous 
oxide gas. The sample system continuously takes jp 
atmospheric air through the cavity between component 
and case. In this way, the leak is rapidly transported 
into the sample cell and analyzed. 


Both Audible and Visual Outputs Used 

To fully utilize the instrument under plant condj- 
tions, two types of indicators were provided. In Figure 
3 (right), the meter is located in the error branch of 
the bridge circuit formed by the transmitting potentiom. 
eter and a similar potentiometer used as a “zero” 
control for the meters. R2 is used to adjust the meter 
sensitivity. 

V: is a thyratron tube used as an audio oscillator, Its 
frequency is controlled by its grid bias which, in turn, 
is controlled by the transmitting potentiometer. Vs and 
Vs form a conventional audio amplifier that drives the 
loud speaker to about 2.5 watts output. 

The transmitting potentiometer in the above case 
performs two functions. It gives visual indication on 
the meter, and simultaneously provides a variable audio- 
frequency signal. Both the volume of the audio signal 
and the threshold of oscillation can be manually con- 
trolled. 

The meter operated relay circuit shown in Figure 3 
(left) can be substituted for the above indicator merely 
by connecting the circuit to points A, B, and C (Figure 
|) of the transmitting potentiometer. Again, the meter 
is in the “error” branch of a bridge circuit. Now, how- 
ever, a sensitive relay energizes a hu-n or light at some 
scale deflection. R1 adjusts the meter sensitivity. The 
relay is energized through sensitive contacts in the 
meter movement that are adjustable over the meter 
range. 


Establishing Sensitivity Parameters 

A typical problem to establish the instrument para- 
meters would contain the following information and 
is based on a pressure drop over a given period of time 

vessel pressure (P) 100 psia 

allowable leak rate/24 hrs. (t)=3.75 psia=AP 
vessel volume (V) 2,000 in. 

response time required: 3 seconds 
From the preceding, the leak rate becomes 

AP V ; 
as 5 in. 4/hr 
(The above is assumed for a small /\P) 

The response time is determined by the transport 
time of the leak (which is determined by the sample- 
system flow-rate) plus the response time of the instru- 
ment. The sustrument response time is fixed at 0.5 
seconds for 63% of scale. Consequently, a sample-system 
flow-rate is selected to give a complete change of 
sample system volume within 2.5 seconds. 
is inversely 
proportional to the flow rate (Fr) and directly to the 


The transport time of the leak (Trt), 


sample volume (Vs). The sample system volume is 
0.01 ft’. Therefore: 

Vs lO” ft 
- = — 2.4 sec 
Fr 4.1 x 10~ ft */sec 


Tt 
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This flow rate, (15 cfh) brings the complete system 
response to about 2.9 seconds, which is within the 3 
second requirement. 

Therefore, the percent concentration in the sample 
cell becomes the ratio of the leak rate (Lr) and the 
sample-system flow-rate (Fr), which from our example 


above becomes: 


% Con. = 
Lr _ 3.0 in.’/hr 

Fe 15 ft’ /hr x 1728 in’/ft 

A sensitivity of 100 ppm full scale (or leak rate of 
30 in’/hr) represents about 6% of the full beam 
energy. The Mode! 105 performs exceptionally well at 
this modulation and the resultant energy levels. The 
S/N is about 300:1. 

With the connections in the system just described 
numbering 50, it is assumed that no more than 10 
leaks can occur at one time, or an average leak rate of 
03 in’/hr/leak must be detected at one location. With 
a full-scale sensitivity of 100 ppm, a 0.3 in.*/hr leak 
will indicate 10% of scale or 10 ppm. This then is a 
leak rate equal to 

0.3 in.’ /hr 
3.6 x 10°(sec/hr ) 

The examples above show that the actual sensitivity 
to a given leak is directly proportional to the leak flow 
rate and inversely to the sample system flow rate. Con- 
sequently, by decreasing the flow rate by a factor of 3 
(to 5.0 ft*/hr in our example), the leak to be detected 
that would give a similar 10% scale deflection becomes: 


8.3 x 10° in.’/sec 


5 
or 4.4x 10“ cc/sec 


0.01% = 100 ppm 





~ 8.3 x 10° in.’/sec 


2.7 x 10° in.*/sec, 





The response time increases to about 7.5 sec. This 
is a leak rate of about 0.5 oz of nitrous oxide in 6 
months. 

A point of interest here is that no instrument per- 
formance has been sacrificed to increase the leak-rate 
sensitivity. The signal-to-noise ratio has remained the 
same. Merely by adjusting a sensitivity control on the 
front panel, a factor of two in leak-rate sensitivity can 
be obtained over the above figures. However, as men- 
tioned earlier, because of environmental conditions and 
the fact that the instrumentation would be used by 
non-professional personnel, a factor of safety had to be 
provided. It can be shown that leak rates much smaller 
than those mentioned above also can be detected, if 
the vessel pressure is increased and the leak is allowed to 
escape into a closed volume over a period of time. 


Accepted Performance 

This leak detection system has been widely proved: 
60 instruments have been installed in a dozen auto- 
mobile assembly and radio plants throughout the U.S. 
and Canada August 1957. No _ high-vacuum 
techniques are used; there are no problems with de- 
tector contamination caused by an overdose of the leak 
tracer. The nitrous oxide IR detection is not restricted 
in use, and its application in a variety of other in- 
dustries is anticipated. 


since 
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Figure 5. Air suspension components are being 
leak checked before assembly into auto chas- 
sis. Sensitivity is one part in million, detected 
in 3 seconds. 


Among these are the detection of minute leaks in 
the enclosures for nuclear plants and processes, or in 
fuel envelopes; detection of leaks in encapsulated or 
hermetically-sealed electronisms such as missile and air- 
craft radar, radio telemeters or instruments; leak de- 
tection in commercial and domestic refrigeration sys- 
tems; and detection of leaks in aneroids or other pres- 
sure-gage elastic members. 

Two recent successful uses are for detection of leaks 
in hermetically sealed radios (The Collins Radio Com- 
pany), and in the “integral-wing” fuel tanks of the 
P6M Seamaster Airplane (Glen L. Martin Co.) 

Other gases besides nitrous oxide can be used as leak 
tracers. They must of infrared active, 
and their sensitivity will depend mostly on the dis- 
crimination ratios of the background components. For 


course, be 


instance, almost all hydrocarbons can be used in a 
background of air and give results in the low ppm range 
of detection. 

The instruments and uses just described are proof 
that IR technology is a storehouse of new ideas and 
applications. 


nstrumental Methods of Analysis Sym- 


Analys Instr entation Div n, H ton, Texas, May 12-14 1958 


Figure 6. The new P-E infrared detector is here 
“sniffing out’ leaks in the compression fittings 
of an air-suspension system after assembly into 
the completed chassis. 


























MAINTENANCE LOC NO. 45 


48 








Two Brodie meters automat. 
ically blend fuel being 
pumped to diesel-powered 
ships at the Wilmington, 
California, plant of the Shell 
Oil Company. In this typical 
P/D meter application, me. 
ters are the two cylindrica] 
devices extreme left and 
above steps. 


Preventative Maintenance Will 


Keep Your P/D Meters Running 


This article tells you exactly how to plan and operate an economical, 


practical, proved-out preventative maintenance program for your 


positive displacement meters. Objective: fix ‘em before they break. 


by Paul Renfrew, Manager 
Pipeline and Refinery Sales 
Ralph N. Brodie Company 


San Leandro, California 


THERE IS A BIG DIFFERENCE between mainte- 
nance and preventative maintenance—“PM.” “Mainte- 
nance” usually means repairs after a breakdown has oc- 
curred; while preventative maintenance suggests efforts 
before breakdown to prevent the failure. 

The positive displacement meter is in most installa- 
tions a very important flow-measuring instrument. 
For instance, in custody transfer operations, the P/D 
meter must maintain high accuracy. A piston pump 
can lose 1 to 5% efficiency without creating much of 
a problem. But if a P/D meter has such errors, it com- 
pletely loses its value in most applications. And often 
P/D meters must meet these rigid accuracy require- 
ments, yet take abuse not common to other instru- 
ments. So, the positive displacement meter, by its 
very mature and service, fully justifies preventative 
maintenance. 


Planning the PM Program 


Although the details of installation, operation, and 
maintenance differ with the make and design of meter. 


there are certain fundamental factors involved in plan- 
ning a preventative maintenance program which are 
common to all meters. To be successful, your program 
must be practical, realistic, and certainly must not in- 
crease red tape. The PM plan must reduce over-all 
maintenance costs, and produce acceptable continuity 
of operation, or it cannot be justified. It would be 
poor business to spend $100 in a PM program to save 
$10; but we certainly can justify spending $10 to 
prevent a $100 failure. This shows that there is 4 
close relation between the justifiable expense of a pre- 
ventative maintenance plan and the service that a 
meter is performing. 

To achieve the proper balance between PM costs 
and benefits, you must have a yardstick for determining 
inspection maintenance requirements of a meter and 
its installation. For any given installation, you can de- 
termine these requirements systematically from a pfe- 
pared standard and provide a record for future refer- 
ence. 


Preventative Maintenance Data Form 


I have prepared a “Preventative Maintenance Data 
Form” (Figure 1), which should be printed up or 
mimeographed in quantities sufficient for all your P/D 
meters. Then, one form is filled out and kept in file 
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for each individual meter in your plant. In discussing 
this form, I cannot elaborate on all applications for 
p/D meters—there are too many of them. But the 
factors I do discuss are applicable to all meters. 


Ist. Location and Installation. Here we are interested 
only in where the meter is physically located, the kind 
of an installation, and whether it is old or new. We 
should know its operating temperatures and pressures, 
or if a new installation, its design temperatures and 
ressures. In making future inspections, we can know 
whether conditions have changed or not, only if we 
have the original figures for comparison. We should 
also know whether or not the operating conditions are 
within the manufacturer's ratings of the meter. 


2nd. Service Performed. What is the meter’s job? Is 
it custody transfer, or is it used in a manufacturing 


process? 


3rd. Accuracy. You must know what degree of ac- 
curacy the meter has to maintain to do its full job. Con- 
tinuity of accuracy is one of the barometers for judg- 
ing a maintenance schedule. 


4th. How to Prove the Meter. Your P/D meter must 
hold some predetermined accuracy, and you should have 
some means for periodic checking. If the meter is in 
custody transfer, or any installation requiring high 
accuracy, there most likely is a prover tank of accepted 
design. However, there are many installations where 
a prover cannot be justified. How do we prove these? 

Here are some tips: a carefully taken opening and 
closing gage on a storage tank might do the job; a 
production lease meter might be proved against a 
conventional stock tank; the blending tank might be 
used for proving a meter used in a lube oil blending 
system. With a little study, you can develop a means 
to prove any installation. 


5th. Characteristics of Metered Liquid. The character- 
istics of the liquid being metered determine frequency 
of inspection. Does it have good, fair, or no lubri- 
cating qualities? Lubrication has an important affect 
on internal wear: you won't need to make internal in- 
spections as often on a meter handling lubricating 
oil as on one handling propane. 

Both the maintenance foreman and the manufacturer 
should know the viscosity throughout the operating 
temperature range. Radical temperature changes can 
affect meter accuracy: there is a relation between vis- 
cosity and clearance between moving parts. 

You must consider the vapor pressure of volatile 
liquids. Liquified petroleum gas should be metered 
at pressures higher than the vapor pressure. Some 
crudes contain light fractions and dissolved gases mak- 
ing it necessary to maintain some back pressure in the 
meter to preclude flashing. 

Is the liquid corrosive to common metals? Will 
special metallurgy be required? Does it contain mois- 
ture in solution or suspension? Is it likely to be sub- 
jected to corrosive treatment solutions as a result of 
human error or malfunction of process equipment? 
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PREVENTATIVE MAINTENANCE DATA FORM 
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FACILITIES & PROCEDURE 
FOR PROVING METER 
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Lubricity 





Viscosity 





Vapor Pressure 
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Solid Contaminates 
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Additive Injection 
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Rate of Flow Control 
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Figure 1. This mimeographed (or printed) form 
lists all data on each of your positive displace- 
ment meters, on which to base your preventa- 
tive maintenance program. 


What solid or abrasive contaminants will the stream 
carry? What solid contaminants will the stream carry 
in normal everyday operation? If your installation is 
new, the stream may carry welding beads, welding spat- 
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INSPECTION & MAINTENANCE SCHEDULE 





PROVE METER = seta a st gabe 2 a 
CYA KICL. JP 
a. Wiis — 





EXTERNAL INSPECTION 


Sho Inspection jt? 





Wear--Exposed Parts oe AaYS. 

Make Adjustments 

Check Joint Leakage 
Mt Fo days, flesh check 

ACCESGORY INSPECTION , © ch pure Snr snech,. 
iP “S77 O 
——_ COM SEE purr, 
heck presc7 egy 

yalye— 7 ty A a, am 


E52 ot Be Prat OM q 
ine wt) ordered. 





INTERNAL INSPECTION: 
Wear 
Mechanical Damage 
Corrosion 


Etc. 














Figure 2. This form is used in setting up your 
inspection and maintenance schedules. 


ter, mill scale, bolts, nuts, gravel, etc. Do you have 
the proper strainer or filter installed? Sometimes it’s 
wise to remove the measuring element until a new in- 
stallation is cleaned up. 


6th. Operating Conditions. You should know the op- 
erating conditions including rate of flow, and whether 
the operation is to be intermittent or continuous. The 
rate should be compared with the manufacturer's rating 
which usually is stamped on the name plate of the 
meter. 


7th. Accessories. Don’t neglect the accessories, and es- 
pecially those which directly affect performance and 
accuracy. If the installation has an air or vapor prob- 
lem justifying an eliminator, it should be inspected 
along with the meter. A strainer cleaning program 
should be set up compatible with the amount of solid 
contaminants carried by the stream. Some accessories 
put a torque or driving load on the meter—telemetering 
and rate of flow transmitters, additive injectors, quan- 
tity controllers, etc. These must be maintained in good 
operating condition, because a P/D meter is a meas- 
uring instrument and not a prime mover. 


How to Use the Data Form 

So far in our discussion we have established our 
yardstick for setting up a preventative maintenance 
program for P/D meters. From it, you should have a 
good idea of the data required to make your program 


practical and economical. 
In illustrating the use of the Preventative Mainte- 


nance Data Form (Figure 1), let's assume a very 





simple meter installation and necessary accessories fo, 
measuring a base stock into a blending tank on the 
basis of 60°F automatically, in a plant making jp. 
dustrial and special lube oils. 


Ist. Register location as No. 1 lube building, 2nq 
floor. It is an old installation with some new Pipe. 
Pressure approximately 75 psi; temperature 75 to 80°F 


2nd. Meters were installed to increase production 
by delivering all components into the blending tank 
simultaneously. Set this fact down: some day it may 
help a new supervisor or mechanic. 


3rd. The Laboratory and Design Departments have 
determined that an accuracy of + 1/4% will produce 
an end product meeting specifications. 


4th. The department has no prover tank. So it was 
decided that the blending tank could serve the purpose. 
Oils produced by the hand gaging system had been 
well within specifications. 


5th. For future reference, record that the meter is 
handling No. 30 pale neutral oil with a viscosity of 
150 ssu at 100°F. A sudden change in accuracy might 
be the result of changing oils. And without such a 
record, considerable confusion might result. Vapor pres- 
sure and corrosion are not factors, so are not entered 
in the form. As the new line was thoroughly cleaned 
before starting the system, we have no solid or abrasive 
problems. 


6th. The system is designed for a flow rate of 175 
to 200 gpm. By comparison to the manufacturer's 
rating, we know that we have a good safety factor. 
Also, our operation is intermittent—estimate 4 to 6 
hours per day. 


7th. For accessories we have a strainer which, in 
this installation, is only “calamity insurance.” The meter 
is equipped with a counter which can be preset to 
deliver the desired quantity automatically. The pump 
is started and stopped automatically by the meter preset 
mechanism. So, here are two accessories that must be 
maintained in good working order. Spillages are messy, 
hazardous and time consuming. Our operator cannot 
see the pump, making it imperative that it start and 
stop as required. Our meter is equipped with automatic 
temperature compensation to measure oil on the basis 
of 60°F: we must have the correct co-efficient of ex- 
pansion and contraction. 


Setting Up the Maintenance Schedule 


With all installation and operation data written into 
your Preventative Maintenance Data Form (Figure 1), 
you are ready to establish the inspection and mainte- 
nance schedule using the form of Figure 2. This being 
a new operating procedure with some new equipment 
for the operator to handle, it is advisable to make a Sec- 
ond inspection and proving approximately 30 days after 
startup. Give special attention to the two accessories 
which control functions, and whose failure would be ex- 
pensive and hazardous. The date for a third inspection 
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could be left open. This would depend on the per- 
formance obtained during the first 30 days. 

The oil being handled is clean and provides good 
lubrication, and is not corrosive; so no internal inspec- 
tion is needed. 


Practicing Preventative Maintenance 


With your inspection and maintenance schedule es- 
tablished, you have next to put it into operation (Fig- 


ure 3). 


It was decided to prove the meter when installed, and 
again in 30 days. To obtain an experience factor, a 
second proving was made in 60 days, which showed 
that the meter was maintaining accuracy well within 
specifications. So the next test was set forward for 


60 days. 


I suggest the results of your meter proving be regis- 
tered on a graph (See Figure 3). Then, any general 
drift in meter accuracy is obvious at a glance. The 
graph divisions can be convenient increments—! /100 
or 1/10 of 1%, quarts, gallons, barrels, etc. 


The rate of flow, pressure, and temperature are on 
record for a four-month period. So you can conclude 
that the system as a whole is operating satisfactorily. 
Besides maintaining its accuracy, the meter has devel- 
oped no peculiar noises or vibrations, so you can as- 
sume no mechanical damage has occurred (no reason 
for internal inspection). Inspection of visible mech- 
anism and accessories indicates everything is in order. 
The system including the meter has operated satis- 
factorily for the operator. 


Thus, based on the first four months of operation, 
you probably would decide to delay the next inspec- 
tion for three to four months. With your Maintenance 
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Record, you soon will have a considerable history on 
this installation. 


Three Steps to Good PM 


You have now taken the three steps necessary to es- 
tablish an effective preventative maintenance program. 


lst. Consider the factors which must be used as 
a basis and set them down in a “Preventative Main- 
tenance Data Form” like Figure 1. 


2nd. Examine your installation in the light of these 
data and establish at least a temporary inspection sched- 
ule (Figure 2). 


3rd. Apply the maintenance schedule to the installa- 
tion and record the results on a maintenance record 
(Figure 3). 


It may appear that I am suggesting more forms 
and more records. But the inspections and records you 
keep need not be complicated and time consuming. In 
some cases, they might be as simple as asking the op- 
erator if everything is working all right, and noting 
a date on your calendar for the next inquiry. 


Trying to compare the cost of such preventative 
maintenance with the cost of breakdown repair is 
just as difficult as trying to estimate the cost of a 
shutdown: there are too many variables. But positive 
displacement meters usually carry a responsibility that 
fully justifies some degree of preventative maintenance, 
even at considerable additional However, pre- 
ventative maintenance will pay out only if proper bal- 
ance is achieved between such costs and the benefits 


cost. 


derived. 


Much of the information in this article was ken from a pape Pre 
ventative Maintenance for Positive Displacement Meters, present 
ed to the 13th ISA _ Instrumentation-Aut conference, Philadelph 
Fa, Sept. 14-19, 1958 
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A monthly report of Foundation 
for Instrumentation Education 
and Research activities by its 
Executive Director, Lloyd Slater 


Educator’s Workshop Spots Technician Paradox; 
ISA Task Force to Solve It 


PHILADELPHIA, Pa., Sept. 17, 1958—A_ paradox 
confronted 150 participants in the first Educator's 
Workshop of the Instrument Society of America, an 
all-day session held during the Society's 13:h Annual 
Instrument-Automation Conference — 
Be On the one hand it appeared that specially trained 
technicians are urgently needed to perform the func- 
tions of imstrumentation—and that educators are 
anxious to meet this need. 
Be On the other hand it was equally obvious that, 
despite this need, the definition of what an instrumenta- 
tion technician is and what he does is so hazy that 
educators hesitate to launch programs in this field. 

The need for instrumentation technicians and the 
ability of existing schools to turn them out was made 
clear in formal papers of the workshop. Karl Werwath, 
Milwaukee School of Engineering, and Ken Holderman, 
Penn State, described the ability of post-high school 
technician education in the United States to build 
a sound background in mathematics and engineering 
sciences in instrumentation technicians. Burr Coe, Di- 
rector of Middlesex County (N.J.) vocational educa- 
tion, and Harry Furry, the Foxboro Co., revealed the 
role that evening trade and manufacturer school edu- 
cation can play in readying technicians for instrument 
maintenance and service. And T. J. Rhodes, U. S. 
Rubber Research, and Abner Hathaway, United Elec- 
tronics Laboratories, presented thoughts and data on 
what certain areas of industry desire in the way of in- 
strumentation technicians. 

To complete the picture, John Hrones of Case In- 


stitute and Herb Kindler of ISA held forth on the role 
of the university and the engineering society as a cat- 
alyst in the development of instrumentation technician 
education programs. 


A Dissonant Note From Industry 


It was the informal verbal give-and-take of the 
workshop, however, that unveiled the paradox. True, 
the participants were ideally fitted to shed clear light 
on the problem, consisting as they did of about 1/3 
technical educators, 1/3 vocational educators, and 1/3 
working instrumentation engineers from industry. Yet 
it was the group with the most at stake—the spokes- 
men from industries that need the cooperation of the 
schools—who wove the skein of contradictory facts. 

One engineer, for example, strongly discounted the 
need for formal technician training—he felt that in- 
dustry should do the job. Another asked for higher 
quality incoming technicians to give the occupation 
more “status.” Still another held that only apprentice 
training was necessary. 

It was obvious from the welter of conflicting opinion 
that the workshop would end on a note of dissonance, 
which would set back rather than advance its objectives, 
unless some action were taken. This action was advanced 
by Stan Marshall, ISA member from Pittsburgh: a Na- 
tional Task Force, urged Marshall, should be created 
to identify functional levels for instrumentation techni- 
cians and clearly spell out the kind of training each level 
needs. The results of this recommended action are 
described in the caption below. 





A PLEA AND AN ANSWER 


ABNER HATHAWAY, (left) United Electronics Labora- 
ories, put his finger on the major problem of the work- 
shop when he presented data from his survey of industry 
which suggested the existence of at least three grades 
of technicians now doing instrumentation work. What is 
needed, claimed Hathaway, is a method of grading tech- 
nicians in this field which will clearly define the kind of 





schooling they require and the status they could enjoy in 
industry. This plea was answered by the formation, at 
the end of the workshop, of a task force with Hathaway 
as chairman to survey industry and produce a definitive 
study of instrumentation technician functions. For a list 
of task force members and members of the advisory com 
mittee to this group, see page 55 in this issue. 
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Standards and Practices Department 


Lists Instrumentation Standards 


The following list of approved in- 
strumentation standards and prac- 
tices was prepared by A. V. Novak 
of ISA’s Standards and Practices De- 
partment. Because this first effort 
may be incomplete, readers’ com- 
ments suggesting additional stand- 
ards not covered should be sent to 
Mr. Novak at P. O. Box 993, Char- 
leston 24, W. Va. The list includes 
title, society, number, date and price, 
in that order. Addresses of societies 
are at the end of the article. 

Indicating Pressure & Vacuum 
Gages, ASA, B40.1 1953, 50¢. 

Compressed Gas Cylinder Valve 
Outlet & Inlet Connections, ASA, 
B57.1, 1953, $1.50. 

Notion Electrical Code, ASA, Cl, 
1956, $1. 

Automatic Station Control, Super- 
visory & Telemetering Equipments, 
ASA, C37.2, 1956, $1.30. 

Automatic Null-Balancing Electri- 
cal Measuring Instruments, ASA, 
C39.4, 1956, $1.25. 

Electron Tubes, ASA, C60, (1 
through 13), 1952, $7.15. 

Nuclear Science & Technology, 
ASA, N1.1, 1957, $5.00. 

Letter Symbols for Radio, ASA, 
Y10.9, 1953, $1.00. 

Letter Symbols for Chemical En- 
gineers, ASA, Y10.12, 1955, $1.50. 

Abbreviations for Scientific and 
and Engineering Terms, ASA, Z10.1, 
1941, 50¢. 


Letter Symbols for Hydraulic, 
ASA, Z10.2, 1942, $1. 
Letter Symbols for Electrical 


Quantities, ASA, Z10.5 1949, 60¢. 


Drawings & Drafting Room Prac- 
tices, ASA, Z14.1, 1946, $1.50. 

Gas Valves ASA, Z21.15, 1954, 
$2.00. 

Domestic Gas Appliance Pressure 
Regulators, ASA, 221.18, 1956, 
$1.50. 

Automatic Valves for Gas Applian- 
ces, ASA, 721.21, 1952, $1. 

Specifying the Characteristics of 
Analyzers for Sounds & Vibrations, 
ASA, Z24.15, 1955, 50¢. 

_ Abbreviations for Use on Draw- 
ings, ASA, Z32.13, 1950, $1.25. 

Mercury, Allowable Concentra- 
tion, ASA, Z37.8, 1942, 35¢. 

Making Portable Compressed Gas 
Containers to Identify the Material 
Contained, ASA, Z48.1, 1954, 15¢. 
ag. rmometers, ASA, Z71.1, 1956, 

¢. 

Automatic Control Terminology, 
ASME, 105, 1954, $1. 

Industrial Engineering Terminol- 
ogy, ASME, 106, 1955, $1.50. 
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Preferred Standards for the Pres- 
entation of Frequency Response Da- 
ta, ASME, 107, 1955, $1. 

Coding of Thermocouple Wire and 
Extension Wire, ISA, RP-1.1, 1949, 
50¢. 


Thermocouples & Thermocouple 


Extension Wire Insulation, ISA, RP- 
1.2, 1952, 50¢. 

Thermocouples & Thermocouple 
Extension Wire Terminology, ISA, 
RP-1.3, 1952, $1. 


Thermocouples — _ Fabrication, 
ISA, RP-1.4, 1952, 50¢. 
Thermocouples — Checking Pro- 


cedure, ISA, RP-1.5, 1952, 35¢. 

Temperature — EMF Tables for 
Thermocouples, ISA, RP-1.7, 1954, 
$1. 

Coding of Insvlated Duplex Ther- 
mocouple Extension Wire, ISA, RP- 
1.7, 1951, 50¢. 

Manometer Tables, ISA, RP-2.1, 
1953, $2. 

Flow Meter Installation, Seal & 
Condensing Chambers, ISA, RP-3.1, 
1951, 50¢. 

Uniform Face to Face Dimensions 
for Flanged Control Valve Bodies, 
ISA RP-4.1, 1950, 25¢. 

Standard Control Valve Manifold 
Designs, ISA, RP-4.2, 1956, 75¢. 

Instrument Flow Plan Symbols, 
ISA, RP-5.1, 1949, $1. 

Pneumatic Control Circuit Pres- 
sure Test ISA, RP-7.1, 1956, 35¢. 

Mercury Handling, ISA, RP-11.1, 
1952, 50¢. 

Specification Forms for Instru- 
ments, ISA, RP-20.1, 1956, $1.50. 

The addresses of the societies are: 

American Standards Association, 
70 East 45th Street, New York 17, 
New York. 

The American Society of Mechan- 
ical Engineers, 29 West 39th Street, 
New York 18, New York. 

The Instrument Society of Amer- 
ica, 313 Sixth Avenue, Pittsburgh 
22, Pa. 
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Orchids to Missile 
& Space Group 


Most of the credit for the success- 
ful November ISA Journal goes to 
the Missile/Space Group of the Aero- 
nautical Industry Division. For their 
tremendous effort in selecting sub- 
jects, securing the services of quali- 
fied authors, reviewing manuscripts, 
and checking final copy, particular 
credit goes to Dr. Fred F. Lui of 
Dresser Dynamics, Robert E. Luke 
of Space Technology Labs, and Floyd 
E. Bryan of Douglas Aircraft. 


The Missile/Space Group started 
work on this issue last January. 
Through the course of plans, meet- 
ings, and hard work, they emerged 
with 64 pages of top-notch editorial 
material by experts in the field of 
aeronautical and missile in¢#trumen- 
tation. Working with the Aeronauti- 
cal Division, they assisted the ISAJ 
editorial and business staff in secur- 
ing advertising market information 
and names of new people in the field 
of aeronautical instrumentation for 
circulation lists. 


The Missile/Space Group was 
formed as a subcommittee of the 
D-14 Aeronautical Committee in 
1956, with the objective of a more 
active participation in missile in- 
strumentation. One of the early pro- 
jects was planning for three panel 
sessions at the 3rd National Flight 
Test Symposium. They plan for a 
regional subdivision to facilitate 
more active participation by ISA 
members and prospective members 
in the various geographical areas 
where missile activity is concentrat- 
ed. 


The membership of the Missile/ 
Space Group is: 


Associate Director, Aeronautical 
Industry Div. 
Dr. Richard B. Morrison 
University of Michigan 
Chm. of Steering Comm. 
Robert E. Luke 
Space Technology Labs 
Chm. of Publications Comm. 
Floyd E. Bryan 
Douglas Aircraft Co. 
Chm. of Technical Comm. 
Dr. Fred F. Lui 
Dresser Dynamics, Inc. 
Chm. of Public Relations Comm. 
Thomas F. Watson 
Arnoux Corp. 
Members: 
Robert L. Galley 
Consulting Engineer 
William W. Stripling 
Army Ballistic Missile Ag 
Lawrence Flemming 
Southwestern Ind. Elec 
Delmas C. Little 
White Sands Proving Grounds 
Donald Wilson 
Convair Astronautics 
Joseph F. Wisneski 
The Martin Co. 
Alexis B. Dember 
NOTS, China Lake 


53 








Philadelphia Scene of District Council Meetings... 
Education, Elections Are Agenda Item; 


District Council meetings took 
place in Philadelphia last Septem- 
ber. Election of district vice- 
presidents, nominators and discus- 
sions of education projects were 
the main subjects of many of the 
meetings. Reports by district are 
given below. 


Kohr Named District II V-P 

Charles A. Kohr of Central Key- 
stone Section was elected District 
II V-P, succeeding E. Albert Adler. 

All Sections were represented at 
this meeting, during which P. M. 
Fleming of the Wilmington Section 
was elected nominator and R. C. 
Kimball of Philadelphia was elect- 
ed alternate. 

Horace F. Richter, district pro- 
gram chairman, suggested that sec- 
tions investigate use of workshops 
and other educational activities in 
planning future programs. 

Mr. Adler discussed activities of 
the Philadelphia Section in guiding 
and sponsoring instrumentation 
courses jn several Philadelphia col- 
leges and schools. 

The importance of educating the 
entire membership to the necessity 
of advancing professional status was 
stressed. 

Delegates from the new Tidewater 
Section were welcomed to this, their 
first district meeting. Tidewater’s 
charter was presented in October. 


District III] Membership Increases 


Despite the necessity of dropping 
two sections during the past year, 
District III reports that membership 
has shown a marked increase during 
that time. Chartering of the new 
Jacksonville Section helped boost 
total membership. 

J. T. Elder, District III V-P, pre- 
sided at the meeting in Philadelphia. 
The council elected E. M. Seagraves 
of the Carolina-Piedmont Section as 
nominator and J. R. Mahoney of the 
Oak Ridge Section, alternate. 

C. S. Lisser, president of the Oak 
Ridge Section, made a special report 
on plans for the forthcoming Fifth 
Southeastern ISA Conference and 
Exhibit. This will be in Gatlin- 
burg, Tenn., next April 20-22, under 
the sponsorship of the Oak Ridge 
Section. Mr. Lisser reported that 
committees had been appointed and 
that the section is working hard to 
bring to District III a fine meeting 
next spring. 

A nominating committee, com- 
posed of the national delegate from 
each section, will also meet at this 
spring session to nominate candi- 
dates for the office of district vice- 
president. 
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Kellner Is New District IV V-P 

All sections of District IV were 
represented at the September Coun- 
cil meeting at which George Kell- 
ner was elected vice-president. Mr. 
Kellner is a member of the Niagara 
Frontier Section. Also elected at 
this meeting were Mifflin S. Jacobs 
as nominator and Mr. Kellner as al- 
ternate. 

A Planning Council meeting fol- 
lowed at which M. S. Jacobs re- 
ported on district activities during 
the past year. 

It was decided that the vice-pres- 
ident should appoint a district edu- 
cation chairman who will coordinate 
educational activities of the various 
sections and will act as liason be- 
tween the section and the national 
education committees. 

Outgoing vice-president of District 
IV is Mifflin S. Jacobs. 


Symposium Project Revived. 

Plans for a District V-sponsored 
Temperature Measurement Sympos- 
ium, which had been shelved, were 
reactivated at the Philadelphia 
Council meeting. Vice-president Gor- 
don Carnegie reported that encour- 
agement from many quarters, as 
well as official encouragement given 
by the Technical Department, 
prompted the decision to plan for the 
symposium. Approval of the proj- 
ect was voted by the District V 
Council. It will be manned by Dis- 
trict V members, but will be pre- 
sented as a National ISA project. 
Mr. Carnegie was named chair- 
man of the organizing commit- 
tee with these committee members: 
C. Callier, R. A. Scheffer, C. Rober- 
son, Robert Tozier and H. Stein- 
hauer. 

At this meeting, W. C. Trethewey 
of the Columbus Section was elect- 
ed nominator and Mr. Roberson, of 
the Columbus Section, was elected 
alternate. 


District VI Elects Brockett 

Because of the circumstances at- 
tending the transfer of William 
Kates, former District VI vice- 
president, to his new duties as 
Executive Assistant to ISA President 
J. C. Frost, most of the meeting 
time was taken up by the election 
of a successor. The limitations of 
time necessitated that the meeting 
be one of nomination as well as of 
final election. 

Glen Brockett of Marshalltown, 
Iowa, member of the Omaha Sec- 
tion, was elected as new District VI 
Vice-President. 

Ralph Hoxie of the Detroit Sec- 
tion was chosen as nominator and 





John Riede of the Twin Cities Se. 
tion is alternate. 

The remainder of the meeting was 
given over to discussion of preg. 
dent Frost’s outline of national ob. 
iectives. Because of the limited time 
it was not possible to proceed tp 
other than general discussion of ob. 
jectives. 


Small Sections Get Attention 


Problems of small sections wer 
discussed at the District VII coungj 
Meeting in Philadelphia. Thomas Me. 
Coy of the South Texas Section sug. 
gested that small sections aim thei 
programs at local issues and inter. 
ests, and combine ISA meetings with 
other technical sessions. It also was 
suggested that program announce. 
ments be more specific and attrac. 
tive; for example, giving the quali- 
fications of the speakers, etc. 





James Shilane, delegate from the 
Memphis Section, mentioned that 
that section seemed to be isolated | 
from the rest of District VII. 

He suggested that the national 
organization furnish a full-time trou- 
ble shooter to help small, isolated 
sections to maintain their member- 
ship. It was suggested that all see- 
tions in the district exchange pro- 





gram information and a breakdown 
on the various kinds of members, for 
example, salesmen, engineers, tech- 
nicians, mechanics, etc., to assist 
small sections in selecting a suit- 
able program for their members. 

Jack Draffen, District VII Vice- 
President, led a discussion of var- 
ious ways in which sections can c0- 
operate with each other to provide 
programs, speakers, etc. 

At this meeting, E. R. Evans of 
the North Texas Section was elected 
nominztor and J. H. Park, Houston 
Section, was named alternate. 


John See Is District VIII V-P 

Only four out of the ten sections 
of District VII were represented at 
the meeting in Philadelphia. At- 
tending were Panhandle, St. Louis, 
Tulsa and Wichita. 

The problem of lack of coopera- 
tion and interest in district activities 
by the sections engaged the atten- 
tion of those attending for a large 
portion of the meeting time. 

Some recommended actions Wt 
solve this problem were: (1) estab- 
lish positive means of communica- 
tion between various sections ané 
District V-P; (2) initiate telephone 
contacts if letter correspondence 
proves inadequate; (3) attempt 
formulate visits to sections to dis- 
cuss section, district and Society at- 
tivities. 


ISA Journal 
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John A. See of Wichita was elect- 
ed District VIII V-P for a two year 
term beginning Nov. 1, 1958. 

Roy Horton of Tulsa was elected 
nominator and Edward Zurow of St. 
Louis was chosen as alternate. 

Three New Sections in District IX 

Three news sections, with a com- 
bined membership of nearly 200, 
were added to District IX during the 
past year, it was reported at the 
September council meeting. — 

The possibility of establishing new 
sections in Anaheim, Port Huenen- 
eme, Calif., Anacortes and Belling- 
ham, Wash., was mentioned. Section 
membership chairmen were asked to 
keep in touch with interested per- 
sons and report developments to the 
Headquarters Office. 

Sections of District IX will host 
two conferences in 1959. There will 
be a Nuclear Conference in Idaho 
Falls, June 17-19. Papers will be pre- 
sented Wednesday and Friday and 
there will be a field trip and ban- 
quet Thursday. 

Seattle Section will host a Flight 
Test Symposium, May 4-7. Planning 
is under the direction of Arthur T. 
Snyder, technical program chairman. 
Theme is “The Systems Approach 
to Instrumentation,” covering com- 
ponents and organizations. 

Training programs in three sec- 
tions, Idaho Falls, Northern Cali- 
fornia and Los Angeles, were dis- 
cussed. 

D. J. Pompeo of Northern Cali- 
fornia was elected nominator and C. 
B. Nolte of Los Angeles was named 
alternate. 


Rogers Succeeds Hillen 

Retirement of District X vice-pres- 
ident John Hillen led to the nomina- 
tion and election of J. R. Rogers of 
the Toronto Section as Hillen’s suc- 
cessor. Mr. Rogers immediately as- 
sumed the duties of vice-president at 
the September meeting in Philadel- 
phia. 

Also elected at this meeting were 
John More, of the Montreal Section, 
as nominator and either H. O. Kohl- 
meier or George Hicks as alternate. 
Both men who were named as alter- 
nate were not present at the meet- 
ing and William Gansler of the 
Sarnia Section was appointed to con- 
tact the men to see which would as- 
sume the position. Mr. Hicks ac- 
cepted. 

Mr. Rogers led an open discussion 
of District IX organizational plans. 
He emphasized the necessity of close 
collaboration between sections re- 
garding programs, and interchange 
of information and ideas. He also 
stressed the importance of each sec- 
tion taking advantage of all facilities 
offered by the Headquarters Office 
and, on the other hand, to keep it 
well informed of all section activ- 
Itles, 

He announced that he intended to 
visit each section at least three times 
during the coming year. 
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E. C. Wanner Named Education Chairman 





Edmund C. Wanner, Education Commit- 
tee Chairman 


The new chairman of the ISA Ed- 
ucation Committee is Edmund C. 
Wanner, consultant on specialized 
technical education in engineering 
services for the General Electric Co. 

Mr. Wanner’s interest in instru- 
mentation and process industry prob- 


lems dates back to his childhood 
days when he recalls “Sunday p.m. 
visits to the Socony Vacuum Refin- 
ery at Olean, N. Y. (while father 
caught up on engineering work) and 
the fascination the old L & N me- 
chanical balanced potentiometers 
had for a seventh grader.” 

The instrument-happy seventn 
grader went on to obtain an E.E. 
degree from Cornell University in 
1941. Twelve years with duPont pro- 
vided experience in project engineer- 
ing, semiworks design and opera- 
tion, applied physics, instrument de- 
velopment, and finally in supervision 
of the plant engineering electrical 
and instrumentation groups. Then 
followed a stint as manufacturers 
representative for Crawford Fittings 
and Hoke Valve in Cincinnati. In 
1954 he joined GE Knolls Atomic 
Power Lab as instrument engineer 
on SSN 575 (Seawolf). 

In 1956 he was appointed to his 
present position with GE. 

The Society’s educational needs 
will benefit from Mr. Wanner‘s 
wealth of knowledge and experience 
in instrumentation and industrial ed- 
ucation. 


Task Force to Study Instrument Technician 


One of the first activities to be 
approved by the new Education 
Committee Chairman, Edmund C. 
Wanner, (see story above) is the 
Task Force on Instrument Techni- 
cian Training. 

Its chairman, Abner G. Hathaway, 
stated that the task force objectives 
are: (1) to survey industry to obtain 
factual data describing the functions 
of various kinds of instrumentation 
technicians; (2) to survey industry 
to learn what educational level and 
what kinds of training programs are 
associated with each of these varie- 
ties of technician; (3) to study these 
data for resolution into a minimum 
number of concise definitions for 
various kinds of technicians; (4) to 
provide criteria for use in determin- 
ing education and training programs 
for each of these functional levels. 

Mr. Hathaway is technical writ- 
ing supervisor for United Electron- 
ics Laboratories, Louisville, Ky. 

Members of the task force include: 


F. W. Atkinson, manager, Equip- 
ment Control and _Instrumenta- 
tion, Owens Corning Fiberglass 


Corp., Newark, O. 

J. E. Bigham, instrument superin- 
tendent, Chemstrand Corp., Pensa- 
cola, Fla. 

Charles Emley, 
neer, American 
Linden, N. J. 


instrument engi- 
Cyanamid Corp., 


Stan Marshall, V-P, Lando Adv. 
Agency, Pittsburgh, Pa. 

J. R. Martin, general instrument 
foreman, Humble Oil Refining Co., 
Baytown, Texas. 

J. E. Warren, instrument engineer, 
Monsanto Chemical Co., St. Louis, 
Mo. 

The following are advisors to the 
Task Force: 


William Cavanaugh, Exec. Sec., 
Engineering Manpower Commis- 
sion, EJC. 


Burr D. Coe, director, Middlesex 
County Vocational and Technical 
High Schools, New Brunswick, N. J. 
President, American Technical Edu- 
cation Assn. 

Hugh Colvin, (Board of Directors, 
FIER) V-P, Consolidated Electrody- 
namics. 

Louis A. Dimasi, director, Penn 
Technical Institute, Pittsburgh, Pa. 

Howard Hogen, consultant, U. S. 
Dept. Health, Education and Wel- 
fare. 

Kenneth L. Holderman, assistant 
dean of engineering, Pennsylvania 
State University. Chairman, Techni- 
cal Institute Division, ASEE. 

James Miller, editor, Technical In- 
situte News, McGraw Hill. 

Karl O. Werwath, pres., Milwau- 
kee School of Engineering, Wisc. 


Rex E. Wright, area coordinator 
of industrial education, University 
of Pennsylvania. 
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Admission Committee: Organizing for 
Member Advancement 


A significant result of the Exec- 
utive Board meeting of November 7 
1958, in Pittsburgh, was the appoint- 
ment by president Frost of a new 
committee for reviewing the ap- 
plications of members who wish to 
advance their status in ISA. All 
committeemen are well known and 
respected charter members of ISA, 
and are either Past Presidents or 
Honorary Members. The committee 
chairman is W. G. Brombacher, 
former secretary of ISA. Elected 
Honorary Member in 1957, he long 
has been identified with important 
decisions on ISA policy affecting 
Society growth. His committee issued 
the first ISA Recommended Practice 
which still stands as the most 
monumental compilation of man- 
ometric equivalents available any- 
where. Other committee members 
are equally known and respected 
throughout the Society. They are: 
Arnold O. Beckman, Porter Hart, 
Albert Sperry, and Ralph Webb. 
Their first job will be preparation 
of ground rules and basic operating 
procedures. Then, when actual proc- 
essing of application blanks begins, 
ISA will be among those societies 
which recognize and _ stimulate 
membership growth. 


Education Committee Projects Started 


E. C. Wanner, General Electric 
Company consultant on _ technical 
and specialist engineering develop- 
ment programs, was appointed chair- 
man of ISA’s Education Committee. 
Wanner spoke at the Executive 
Board preliminary meeting where 
he heartily endorsed Society educa- 
tional objectives, and outlined his 
plans for achieving them. Projects 
which will receive immediate at- 
tention include: 1. completion of the 
survey started by Herb Kindler last 
year; and 2. organization of the 
material being effectively used by 
sections throughout the country in 
their supplementary educational 
programs for the benefit of ISA 
members. A third project, initiated 
at the Educators Workshop in Phil- 
adelphia, is reported on pages 52 and 
55. 


Additional Exhibits Planned for 1960-61 


For several years, surveys con- 
ducted by the Exhibitors Advisory 
Committee have shown that at- 
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tendance at our annual Conference 
and Exhibit is restricted predomi- 
nantly to a 300-mile radius from its 
site. This, and the fact that our ex- 
hibit is so large that few cities can 
accomodate it, has dictated that al- 
ternative outlets be sought. 

Two years ago, a task force on 
this problem recommended that four 
additional conferences and exhibits 
be scheduled each year. This pro- 
posal has been fully discussed by 
every interested ISA agency. Prob- 
lems: can the Industry and Techni- 
cal Departments program so many 
additional events? With the parallel 
growth of Divisions, and the result- 
ing increase of symposia conducted, 
it’s apparent that the supply of 
technical papers for Society con- 
ferences is far from unlimited. What 
do the exhibitors want? Systemati- 
cally planned and _ professionally 
managed exhibits appear sensible if 
more areas of the country can be 
reached, and if the frequency of un- 
professional and ineffective exhibits 
is thereby reduced. 

After discussion, the Executive 
Board approved two additional con- 
ferences and exhibits for 1960, and 
three for 1961 and thereafter. This 
will establish a pattern of spring, 
summer, fall, and winter meetings of 
ISA. The fall event will continue to 
be the Annual Meeting of the Soci- 
ety, though not necessarily held in 
one of our larger cities. The exhibit 
size will be dictated only by the 
capab‘'ity of the city to provide ex- 
hibit space and hotel accomodations. 
The two meetings approved for 1960 
were, a winter conference, February 
1-4 in Houston, and a spring con- 
ference, May 9-13 in San Francisco. 
The 1961 Annual Conference and 
Exhibit will be held in Los Angeles, 
and the 1960 Show in New York City. 
Decision on 1962 was deferred, but 
the 1963 conference will be in New 
York to accommodate the possibility 
of a meeting with the International 
Federation of Automatic Control. 


Society Name Change Imminent 


After exploring the question of 
a satisfactory name for ISA with a 
number of people, our Society 
Structure and Planning Committee 
recommended to the Executive 
Board that the word “instrument” 
should be changed to “instrumenta- 
tion”. Few people want to make a 
drastic change in the name of ISA. 
A great many names were suggested 


but discarded. So the committee re. 
commends that the membership jy 
surveyed on changing our name ty 
“Instrumentation Society of Amer. 
ica”. This name preserves the same 
initials for our Society, and mip. 
imizes the confusion that would ae. 
company a change. The Executive 
Board accepted these recommend. 
tions with thanks, and _instructej 
Headquarters to conduct the pro. 
posed survey. 


Presidents Mid-Winter Meetings 
Scheduled for San Diego 


All officers of the Society pli 
directors and committee chairman 
reporting to them, will be brought 
together in San Diego, February II. 
13, for three days of workshop 
sessions on Society affairs. Also 
meeting will be those committees re- 
sponsible for ISA basic operating 
policies. This conclave will afford a 
unique opportunity for cross ferti- 
lization and mutual understanding 
between all branches of Society 
structure. resident Frost outlined 
plans for this meeting, and obtained 
Executive Board agreement with 
them. On the first morning there will 
be an indoctrination session where 
each unit head will briefly review 
his plan for the three day meeting 
Each attendee will have submitted 
his detailed proposals for discussion 
at these workshop sessions. The dis- 
cussion leader will have previously 
prepared material to give those 
participating. Thus, problems will 
receive concentrated attention re- 
sulting in final solution or in a 
agreed course of action leading to 
solution. On Friday afternoon, all 
suggestions and decisions reached 
during the three day meeting will be 
reviewed. Thus, major problems con- 
fronting each agency of ISA will be 
critically examined for two full days. 

Plans for the ’59 Conference in 
Chicago were advanced in a meet- 
ing conducted by Ben Thomas pre- 
ceding the Executive Board Meet- 
ing. He is a newly appointed Exec- 
utive Assistant to the President, re- 
sponsible for conference and 
symposia affairs. The technical pro- 
gram will follow the general pattern 
of that held in Philadelphia this 
year. Preprints of papers will be 
available on the same basis, and the 
program will offer the combination 
of lectures, workshop sessions, clinics 
and technical sessions in about the 
same proportions used in 1958. 
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MEETING PREVIEWS 








AAI) 


Moscow Seems 
Right Spot 
for Control Congress 


Moscow seems a fitting scene for 
the first congress of the International 
Federation of Automatic Control, 
scheduled for 1960. 

The American Automatic Control 
Council, of which ISA is an affiliate, 
has set up a review committee and 
schedules for U.S. papers to be 
presented at the congress and A.C, 
will also review and evaluate all 
U.S. papers for publication. 


Russian hosts have prepared an 
ambitious agenda for the technical 
sessions. The agenda covers three 
main areas: theory, components and 
measurement, and applications. 


Content of Papers 


Papers on automatic control theory 
using computing devices, optimaliz- 
continuous data systems, systems 
using computing devices, optimaliz- 
ing, multivariable systems, systems 
including a human operator, infor- 
mation theory, switching theory, 
stochastic processes and simulators. 


Papers on components and 
measurements will be sought cover- 
ing the design and performance of 
transducers, amplifiers, computers, 
logic elements, regulators, tele- 
meters, final control elements, 
characteristics of components, 
methods of dynamic testing and re- 
liability. 

Each paper on application will 
pertain to a particular industry or 
type of controlled equipment such 
as electrical machines, chemical 
processing, metal production, etc. 


Papers Deadline 


Deadlines are March 1, 1959 for 
abstracts and rough drafts of out- 
lines; July 15, 1959, completed papers 
delivered to AsCs Review Com- 
mittee. 

Review Committee chairman is 
E. M. Grabbe, The Thompson-Ramo- 
Wooldridge Corp., P. O. Box 45215, 
Airport Station, Los Angeles 45, Cal. 

Papers also may be submitted to 
the Instrument Society of America, 
R. P. Bigliano, Engineering Dept., 
E. 1. duPont de Nemours & Co., Inc., 
Wilmington 98, Del. 
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Precision Ils Theme 
for ISA Session 
at AAAS Meet 


Instrumentation of Precision 
Measurements is the theme of the 
ISA sponsored session at the 
Washington, D. C. meeting of the 
American Association for the Ad- 
vancement of Science, Dec. 30. 

Chairman of the session, which 
will take place at 2 p.m. at the 
Sheraton Park Hotel, is Orval L. 
Linebrink of Battelle Memorial In- 
stitute, Columbus, O. 

Four papers will be presented at 
the afternoon session. These will in- 
clude: 

“The Observation and Control of 
Errors Due to Changing Ambient 
Conditions During High Precision 
Weighing Experiments,” by L. B. 
Macurdy, chief, Mass Unit, Mass and 
Scale Section; H. A. Bowman, phys- 
icist, Mechanical Instruments Sec- 
tion; Hilding E. Elmer, Mass Unit, all 
from National Bureau of Standards, 
Washington, D. C. 

“Various Degrees of Precision in 
the Measuring Tolerance for Dimen- 
sional Measurement by Means of 
Electronic and Pneumatic Instru- 
mentation,” by W. J. Darmody, 
U.S.A. (Ret.), technical executive as- 
sistant, The Sheffield Corp., Day- 
ton, O. 

An Atomic Frequency Standard 
Using a Cesium Beam Tube and Its 
Comparison with the British Fre- 
quency Standard,” by Dr. Joseph 
Holloway, manager, Physics Dept., 
National Co., Inc., Melrose, Mass. 

“Application of Precision Dimen- 
sional Measurement to Determine 
Pile Settlement of a 100 ft Diameter 
Horizontal Plane of 3 bev Accel- 
erator to an Accuracy of 0.001,” by 
Summer B. Irish, associate professor, 
Dept. of Civil Engineering, Prince- 
ton University. 





NUCLEAR SYMPOSIUM 
DATE CHANGED 

The date for the Second 
National Nuclear Instrumenta- 
tion Symposium, sponsored by 
the Instrument Society of 
America, has been changed 
from June 17-19, 1959, to June 
24, 25 and 26, 1959. Meeting is 





in Idaho Falls, Idaho. 








Instrument Analysis 
Papers Deadline 


Final deadline for submission of 
papers for the Fifth Annual Sym- 
posium on Instrumental Methods of 
Analysis is Feb. 15, 1959. Contrib- 
utors desiring to present papers at 
this meeting shou.d send title, 
authors and thre copies of a 100 
word abstract t’ M. D. Weiss, pro- 
gram chairman, — pecial Instrumen- 
tation Division, nion Carbide Ole- 
fins Co., S. Che: eston, W. Va., no 
later than that date. 

Theme of the meeting, held at the 
Shamrock-Hilton, Houston, Texas, 
May 18-20, is “New Techniques in 
Analytical Instrumentation for 
Laboratories and for Processing 
Plants.” Dr. J. D. Lindsay, head of 
Texas A&M’s Chemical Engineering 
Department, will keynote the Sym- 
posium theme. 


Global 
Processing 
Conference Set 


Final selection of some 66 papers 
by U.S. authors for presentation at 
the first International Conference on 
Information Processing will be made 
next month. The conference is set 
for Paris in June, 1959. 

Sponsor of this first global com- 
puter conference is UNESCO. Isaac 
L. Auerbach is U. S. Consultant and 
chairman of the U. S. Committee. 

Overall conference program will 
include both technical sessions and 
corollary background reports, survey 
reports of work in each country, and 
symposia and technical presenta- 
tions. 

Major topics of chosen papers are 
methods of digital computing, logic- 
al design of digital computers, com- 
mon symbolic language for digital 
computers, automatic translation of 
languages, collection, storage and re- 
trieval of information, and pattern 
recognition and machine thinking. 


SPE to Discuss 
Printed Circuits 


Printed circuits will be the sub- 
ject of discussion at one of the ses- 
sions of the Annual Technical Con- 
ference of the Society of Plastics 
Engineers at the Hotel Commodore, 
New York, Jan. 27 through 30. 

Talks will include “Molded Cir- 


cuits,” “Microminiaturization in 
Printed Circuits,” “Protective Coat- 
ings for Missile Printed Circuits,” 


etc. 
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SECTION NEWS 





New Santa Clara Section Receives Charter 





Ken Johnson (left) Santa Clara Valley 
President, acccpts ISA charter from Dib 
Carpenter, District IX V-P, at the charter 
dinner, Monday, Oct. 20. 


Nearly 70 members of the Santa 
Clara Valley Section, ISA, met Mon- 
day, Oct. 20, for the official presen- 
tation of the section charter by Dib 
Carpenter, District [IX V-P, to section 
President Ken Johnson. 

Formed about a year ago from 
the mushrooming Northern Califor- 
nia Section, Santa Clara will serve 
the San Francisco Bay area. Inter- 
ests in the section lean toward aero- 
nautical instrumentation and section 
programs will be geared to this in- 
terest. 

Dr. Arnold O. Beckman was main 


speaker at the charter presentation 
meeting. Wives of members attend- 
ed the meeting and the chivalrous 
Dr. Beckman, seeing the number of 
ladies present, laid aside his pre- 
pared speech, which he said was too 
technical, and talked about some- 
thing which he said all Californians 
understand: SMOG. 

Following presentation of the char- 
ter, Mr. Carpenter installed the of- 
ficers of the section. They are Ken 
Johnson, president; Tom Perls, vice- 
president; Norm Austin, secretary; 
Larry Brown, treasurer; George 
Holden, membership chairman and 
Al Lee, national delegate. 

Most of these officers were prime 
movers in sparking the formation of 
the section, which already has 80 
members. 

Santa Clara Section members look 
to the phenomenal industrial growth 
of their area and see in it a bright 
future for developing an outstand- 
ing local chapter of ISA. 

Members credit the general sec- 
tion interest in aeronautical instru- 
mentation to the influx of missile 
companies to the greater Bay area. 
The section’s programs for the rest 
of the year will be concerned with 
advancements in instrumentation in 
this field and will look at classic in- 
strumentation problems of high 
temperature, high frequency re- 
sopnse, miniaturization, etc. 


Plant Tours Are Popular Section Programs 


Tours of industrial plants and lab- 
oratories seem to be popular as sub- 
jects of ISA section programs. Many 
sections opened the season’s activ- 
ities this way and others have tours 
scheduled throughout the year. 

The Baltimore Section will tour 
the new wind tunnel at Aberdeen 
Proving Ground, Friday, Dec. 12. 

A tour of SAGE (Semi-Automatic 
Ground Environment) facilities high- 
lighted the November meeting of 
the Central New York Section. 

The Toledo Section toured Con- 
tinental Aviation and Engineering 
Corp., Toledo ... a field trip through 
Kin Tel facilities was a November 
event for San Diego Section . . . Test 
Cells of GE’s Flight Propulsion Re- 
search Lab at Lynn, Mass., got the 
once-over from Boston Section mem- 
bers Columbus Section Past 
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President Frank Kroeger took mem- 
bers on a tour of the Aero Dynamics 
Lab at Don Scott Field ... One of 
the most modern generating plants 
in the area, Plant McKeekan of the 
S. C. Electric Co., was visited by Sa- 
vannah River Section .. Beaty 
Equipment Corp. hosted the opening 
meeting of Central New York Sec- 
tion and members toured the new 
plant ... A steak dinner preceded 
Kansas City Section’s tour of Rich 
ard Gebauer Air Force Base. They 
saw the combat operations center. 
pilots’ briefing room, and viewed jet 
pilot equipment . . . Akron Section 
took a field trip to Ohio Edison in 
Niles, Ohio . . . Indianapolis Section 
members visited Kansburg Electric 
Coating Corp., manufacturers of a 
line of machinery for spray painting 
by electro-static means. 


Sections Sponsor 
Educaticnal 
Programs 


Applause is in order for our many 
sections which sponsor educationg| 
programs. A considerable amount of 
effort is expended by these sections 
in setting up, guiding and promoting 
these programs. Activities of two 
sections are highlighted below, sup- 
plementing reports in the November 
issue, pages 136, 137. 

Akron Section has formed a com. 
mittee to set up two instrumentation 
classes to be conducted at Akron 
University next spring. The courses. 
one at the technician and the other 
at graduate level, will deal with the 
theory and dynamics of instrumep-. 
tation for plant process. 

Basic electronics is this year’s 
theme of the annual training schoo] 
sponsored by Wayne County Sec. 
tion. Formal textbook instruction 
will be followed by explanation and 
demonstration of the more common- 
ly used instruments. 


Twin Cities Sets 
Annual Symposium 


Twin Cities Section picked a win- 
ner in its annual North Central Area 
Symposium, which has attracted 
more and more people each year. 

The fourth annual symposium on 
automation is set for January 29 and 
30, 1959, at the Pick-Nicollet Hotel 
in Minneapolis, Minn. 

ISA General Chairman is Ray E 


Hopper, Minneapolis - Honeywell 
Reg. Co., 2753 4th Ave. South, 
Minneapolis 8, Minn 
Down with 
Automation! 
You've probably never thought 


about it in this way, but did you 
know that musicians were among the 


first “victims” of automation’? 
Seattle Section thought of it that 
way and invited a clarinetist t 


speak on the bete noire of musicians: 
juke boxes, at the November meet 
ing. He spoke against automation in 
a debate with an automation engi 
neer from Boeing Airplane Co. 

We don’t know who won, but the 
Boeing man was last seen taking 
out a card in the musicians union. 
Sic transit gloria Detroit. 
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ISA PERSONAL NOTES 











Hopscotching the Southland with 
Moody-Price, Inc., we find Cecil 
Doyle, Baton Rouge Section mem- 
ber, covering the Shreveport, La., 
district as sales engineer for that 
company and W. T. “Mac” Macatee 
of the New Orleans Section cover- 
ing the New Orleans district in the 


same capacity. 


Richard I. Barlow of the Los An- 
geles Section brings 13 years of ex- 
perience in indu.. 1 instrumenta- 
tion to the Barton Instrument Corp. 
which he joins as manager of the 
Sales and Application Engineering 
Dept. 


Rolland S. Stover, owner of the R. 
S. Stover Co., Marshalltown, Iowa, 
and member of the Omaha Section, 
has been nominated for a three-year 
term on the Council of the Ameri- 
can Society of Heating and Air-Con- 
ditioning Engineers. 





STAY IN ISA 
Please note: 90-day grace period 
for unpaid 1959 dues ends Jan. 
31, 1959. 


Have you paid your dues? 











P. H. Woodard (see photo) of the 
Kansas City Section has been ap- 
pointed resident engineer in Omaha 
for the Bailey Meter Company of 
Cleveland, O. 


Trinity Equipment Corp., Cort- 
land, N. Y. announces appointment 
of Central New York Section mem- 
ber Edward M. Feeley as V-P in 
charge of sales. 


Philadelphia Section member 
Harold L. Russell has been promot- 
ed to assistant general sales man- 
ager of the Fischer and Porter Co., 
Hatboro, Pa. 


Byron L. Sadler of Twin Cities 


Secties © ‘ns the Rosemount Engi- 
nee in the newly created 
post Oo. ., manager. 
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W. P. Chapman 


Johnson Service 


Howard Cary 
Applied Physics 


Howard Cary, (see photo) presi- 
dent of Applied Physics Corp., re- 
ceived the 1958 Beckman Award in 
Chemical Instrumentation, given to 
“recognize and encourage outstand- 
ing achievements in development of 
new methods for chemical process 
measurement and control.” Formal 
presentation of the award to the Los 
Angeles Section member will be 
made at the spring meeting of the 
American Chemical Society in Bos- 
ton. 





William G. Deutsch 


Instruments, Inc 


P. H. Woodard 
Bailey Meter 


It’s onward and upward with the 
Lesiie Co., for two New Jersey sec- 
tion members. (See photos.) J. Tho- 
mas Muller becomes manager of re- 
search and development and Arthur 
W. Richart takes over as chief engi- 
neer of product engineering. 





J. Thomas Muller 


Leslie Co 


Arthur W. Richart 
Leslie Co 





The infamous Los Angeles traffic 
problem doesn’t seem to slow down 
our section members there. Charles 
C. Snider moves up to director of 
sales at CEC and Gerald E. Kerr, 
formerly of CEC, becomes manager, 
application engineering, for Stat- 
ham Instruments, Inc. 


Johnson Service Company’s new 
director of research and develop- 
ment is W. P. Chapman (see photo) 
of the Milwaukee Section. He has 
been on the executive engineering 
staff since 1956. 


Refer all future Dixie Cup prob- 
lems to Twin Cities Section member 
Ray C. Joschko, named sales man- 
ager for Merkle-Korff Gear Com- 
pany’s Dixie-Merkle Cup Dispenser 
Division. 


Herb Moulds of the Pittsburgh 
Section will be marketing and serv- 
icing representative for Sorenson & 
Co., in the Western Pennsylvania, 
West Virginia area. 


Moving West, we see Houston 
(that’s in Texas) section member 
Robert Wall in the pages of the Fall 
number of the Monsanto Technical 
Review. He authors “Infrared An- 
alyzers for In-Plant Process Con- 
trol.” 


William G. Deutsch (see photo) of 
the Chicago Section has been named 
Chicago area engineering represen- 
tative for Instruments, Inc., of Tul- 
sa, Okla. Mr. Deutsch was formerly 
with Panellit, Inc. 


Harold S. Davis new sales man- 
ager of CEC’s DataTape Division is 
a member of ISA’s Los Angeles 
Section. 


Philadelphia Section’s Norman A. 
Fletcher becomes manager of manu- 
facturing for the Valve Division, 
Minneapolis-Honeywell Regulator 
Co. Fletcher joined M-H in 1956. 


Walter R. Woodward, Boston Sec- 
tion, advances from the position of 
chief engineer in Dynametrics Corp. 
to director of engineering. 


Top management changes at 
Leeds & Northrup bring Nathan 
Cohn, chairman of the Publications 
Committee, ISA, to a new post, vice- 
president-technical affairs. He will 
be responsible for broad supervision 
of the research and development 
dept., engineering dept. and the 
patent division. Mr. Cohn was for- 
merly manager, market development 
division, marketing dept. 
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“An Electrical Control System for 
Industrial Control Applications” will 
be the subject of a Jan. 27, 1959, 
meeting of the Central Keystone 
Section. 


“AMFBPOPT” is not an Al Capp 
creation but the subject of last 
month’s Wichita section meeting. It 
means “A mechanical force balance 
pressure or pressure ratio transdu- 
cer.” Robert D. Enoch of CEC ex- 
plained “AMFBPOPT.” 


Rochester Section wound up elec- 
tion day by hearing Foxboro’s P. 
Drinker explain “Theory and Opera- 
tien of New Industrial Electronic 
Control System.” 


Newell Claudy, well known to ISA 
membership, addressed a_ recent 
New Jersey section meeting on “The 
Application of Gas Chromatography 
in Chemical and Petroleum Proces- 
sing.” 


> NEW MEMBERS 


AKRON: John Phillips Lennon, Russell F. 
Marquardt, Robert B._ Ritschard, 
Thomas L. Strub 

BIRMINGHAM: Clyde E. Barnett, Frank 
E. Kulp 

BOSTON: C. Ronald Bach, Leroy C. Bower, 
Jr., Donald W. Brous, Charles N. Cha- 
garis, Hector C. Ingrao, Joseph L. Mc- 
Cluskey, Frank J. Smalto 

ee pa PIEDMONT: Clarence M. Kaz- 
mier 

CENTRAL ILLINOIS: Lloyd R. Bair 

CENTRAL NEW YORK: Stephen V. Gilli- 
gan 

CHARLESTON: Joseph F. Crake 

CINCINNATI: Bruce Black, Albert Hun- 
yar, Jack Arthur Wolf 

CLEVELAND: Antone Balazs, Richard A. 
Birner, Ralph Curtis Browne, Yoshi- 
suke Inoue, an E. Lewis, Henry 
Edward Schau 

CONNECTICUT VALLEY: Matthijs G. J. 
Boissevain, Hardwick L. Browne. Rich- 
ard N. Jorgenson, Edward K. Wallace 

DENVER: John W. Hornbecker, A. Lo- 
renzo Martinez, Charles N. Talbot 

DETROIT: John L. Harned, James W. Kar- 
nowski, Irving William Rozian 
TERN NEW YORK: Theodore E. 
Deare, Gerald F. France 

= _— VALLEY: Richard L. Stough- 


GREAT SALT LAKE: John S. Duder, 
Lloyd B. Iiams, Ernest D. Larson 
IDAHO FALLS: J. F. Kukowski, Lynn W. 

Rossiter, Roy E. Swanson 
INDIANAPOLIS: Albert Leonard Fisher 
JACKSONVILLE: James A. Cassidey, Wil- 

liam C. Coffee, Harold L. Godwin, Sr., 

Byron G. Richmond 
LOS ANGELES: Charles H. Bernstein, Ed- 

ward L. Braun, William Carmack, 

Gerald Richard Curtis, David Peter 

Dietz, William Charles Hansen, Rich- 

ard Martin Hexter, Herbert N. Lightle, 


William R. Myers, Geoffrey Post 
LOUISVILLE: Paul B. Smith 
MEMPHIS: John R. Churchwell, Allan 


Myers Robinson, Howard C. Sload 
MOJAVE DESERT: W. Gonnerman, 
Donald William Krause, Norman Alex- 
ander Quast 
MONTREAL: Allan G. Craig, Walter J. 
hag pe David J. Goldstein, Archie 
. Mills 
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> SECTION BRIEFS 








Thomas D. Nicholason, noted as- 
tronomer of Hayden Planetarium 
spoke on astronautics and the IGY 
at a recent meeting of the Aeronau- 
tical Division of the New York Sec- 
tion. 


Modern trends in control systems 
were discussed at an early-Decem- 
ber meeting of the Chattanooga Sec- 
tion. G. D. Fowls of Leeds and 
Northrup was the speaker. 





Norman Wilson of the Westing- 
house Atomic Power Division told 
Pittsburgh section members about 
instrumentation at the Shippingport 
atomic power plant at the section’s 
November meeting. 


Oak Ridge Section members heard 
about the Geneva Atoms for Peace 
Conference in a talk by J. D. Eddle- 
mon of the Instrumentation and 
Controls Division, Oak Ridge Na- 
tional Laboratory. 


M. G. Moses, Scioto Valley na. 
tional delegate, reported on the 
Philadelphia convention at a regey 
section meeting. 


Heating and air-conditioning ¢gp. 
trols were the subject of the Paducah 
Section’s November meeting. E, 7 
Clucas of Minneapolis-Honeywe 
Regulator Co. was the speaker, 





C. M. Cox and G. L. Smith g 
Philips Petroleum Co. discussed the 
ethylene-plant data logger at the 
November meeting of the Tulsa Se. 
tion. 


The ISA film, “Principles of Fre. 
quency Response,” was viewed r. 
cently by members of two sections 
South Bend and Kansas City. South 
Bend member Crayton Schwestka 
chief application engineer for the 
Hays Corp., conducted a question 
and answer session following the 
showing. 





NEW JERSEY: E. J. Cooney, J. T. Drumm, 
J. J. Duffy, R. E. Edsall, C. D. Hinman, 
Walter M. Sawyer, Rudolf Schmidt, H. 
D. Sherwood, M. D. Westrich, E. J. 
Williams 

NEW YORK: Salem Thomas Clark, Henry 
G. Dietz, Donald G. Fritz, William M. 
Hansen, Herbert C. Hawkins, Gerard 
G. Leeds, Philip R. Pellette, Allan 
Martin Rahm, Warren Barbour Riley, 
Lawrence Rozett, Arthur C. Schup- 
bach, Jr., Marshall Leslie Stein, Victor 
F. Suarez, Lynn R. Vandermeulen, 
Robert Donald Young 

Frank A. Erm, 


NIAGARA FRONTIER: 
Norman Russell Mehl 

NORTHEAST TENNESSEE: Charles W. 
Riggins, Lawrence Orison Sieg 

NORTHERN CALIFORNIA: P. J. Camp- 
bell, J. E. Immergluck, D. L. Harris, 
B. D. Stanton 

NORTHERN INDIANA: Ronald G. Preucil 

NORTH TEXAS: Charles Russell Abel, 
Wesley E. Ferguson, Jack Ross Gipe, 
Bryan W. Grosjean, Frank Hayward, 
William B. Henderson, James Melvin 
Holt, Ed Maneus Moore, Robert Reed 
Owen, Walter Dale Schau, Dale Leroy 
Spicer, Forest E. Sutton, Burt Robert 


Travis 

OAK RIDGE: Paul W. Hill, G. A. Lund- 

quist 

PADUCAH: F. J. Gates 

PANHANDLE: W. S. Spalsbury 

PENSACOLA: Jack L. Helean 

PERMIAN BASIN: B. G. Bennett, E. C. 
Bickley, D. F. Roddy, H. I. Smith 

PHILADELPHIA: G. H. Meiners, O. J. 
Smith, III, E. W. Sullivan 

PITTSBURGH: Wayne J. Dibartola, Thom- 
as K. Cauley, Louis A. Dimasi, Fred J. 
Dodds, Linnie K. Hedding, George 
Richard Hill, Clifford B. Ives, Jr., John 
F. Kraus, Regis R. Malady, Frank B. 
Moore, George Raftis, George E. Rom- 
bough, Jr., Robert Lee Schimmel, Wil- 
liam D. Wallace 

RICHMOND-HOPEWELL: Richard N. Cau- 
thorn, Robert S. Lovelace, III, William 
J. Traina, Jr. 

SABINE NECHES: Arden Thomas Clinger, 
Clifton C. Jennings 

ST. LOUIS: Lewis Fowler, Ladonne E. 
Newell, William Joseph Sehr 

SAN DIEGO: Jack W. Cox, E. G. Denson, 
Sheila J. Dorman, R. H. Geary, Jr., 


A. C. Kniskern, A. R. Matweecha, 
R. P. McGrath 

SANTA CLARA VALLEY: John Jaco 
Eige, Wendel J. Hans, Phillip T. Jone, 
Jacob D. Magarian, E. T. Pearson, 
Eugene Leroy Watson, Ralph S. White, 
Jr., V. Preston Younglove 

SARNIA: Roy Thomas C. Hunter 

SAVANNAH RIVER: Robert C. Baker 

SEATTLE: Nelson B. Armstrong, Nicholas 
Blackton, Robert E. Dowe, Richard § 
Eustis, Jr., Andrew A. Hampton, 
Elmer W. Hayes, William L. Hubner, 
John Blaine Hutz, Leonard Eugene 
Peters, Roy Elton Spencer, John G 
Wilson 

SOUTH BEND: Louis E. Beck, Jr., Robert 
L. Claflin, W. E. Fischer, Clyde Pau 
Hager, Charles E. Hyre, William 
Jahns, Harold Mewes, James C 
Murphy, Robert H. Peters 

SOUTH TEXAS: Glenn R. Shults 

TIDEWATER-VIRGINIA: Grover C. Bel, 
John H. Caulfield, Larry E. Hughes, 
— P. Jones, Jr., Marvin E. 
er 

TOLEDO: D. E. Cross, P. E. Lentz, Jr. 

TORONTO: F. M. Hanna 

TULSA: H. K. Bowden, Hadwen A. Clay: 
ton, J. D. Gold, Don Louvier 

TWIN CITY: Virgil John Hansen, Harrison 
Randolph 

VANCOUVER: Bernhard F. G. Braue, 
John Caufield, Paul Hibbeln, Leslie 
Bernard Hobby, Herbert Thomas Woo 

WASHINGTON: Gomer L. Davies, Georg? 
K. C. Hardesty, Richard C. Hopkins, 
Harry S. Ivins 

WESTERN MASSACHUSETTS: David P. 


Bates, Remo S. Bonali, Ruthven 
Daniels ; 
WICHITA: David E. McHam, Francis J. 

McMillen 
WILMINGTON: Paul B. Smith, Willard 
E. Stanley, Louis Giglio-tos, G. 4! 


Zachmann, Jr. ; 

MEMBER-AT-LARGE: F. W. J. Bishop 
William T. Collingwood, Douglas Gol 
don Donald, Walter E. Hiller, Jamé 
W. Hunter, John R. Miller, Roger 
Peterson, Jonathan W. Rogers, Chi 
B. Schuder, Burrell Lee Shaw, Maurit 
A. Simmons, George R. Webster, Le 
tham E. Whitham 

FOREIGN MEMBERS: Leo Kipnis, P. & 
. Mony 
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Compression bonding for attaching leads 
to semiconducters provides a lead struc- 
ture which can withstand 100,000g in a 
centrifuge and very high shocks. De- 
veloped by Bell Labs, heat and pressure 
form the bond. 





of Westinghouse 


Dr. Perry Davison 
wields the ‘Cutie Pie,”’ a radiation moni- 


toring instrument, to measure radio- 
activity of one of 3,000 fuel rods within 
this nuclear reactor core. 


Our Candid 
Computers 


_Man is still superior to his inven- 
tions, says Arthur D. Little, Inc. 
Computers can play chess, but 
they’re duds at poker. While they 
can keep a metalic poker face, it 
seems they just can’t put up a bluff! 


SAMA has published a 10-page 
booklet, “Closing the Gap.” It lists 
library-available publications which 
will close the gap between fulfill- 
ment and desire for better science 
instruction and facilities. For a copy, 
send 25¢ to GAP, SAMA, 20 N. 
Wacker Dr. Chicago 6, IIl. 
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> Industry Notes 


The Man on the Flying Dataplotter 


When the nation’s first manned 
spacecraft, North American’s hyper- 
sonic X-15, noses into space early 
next year, it will carry with it one 
of the most advanced airborne flight 
data systems ever developed. 


Airborne miniature computers and 
data systems are important elements 
of aircraft design in this day of high- 
speed, high-altitude flight. 

Delivery of the X-15’s data sys- 
tem will be made this month by 
Sperry Gyroscope. The equipment 
will direct the pilot through launch- 
ing, flight and re-entry, and will 
feed data to special airborne and 
ground-based recorders for perma- 
nent charting of each flight. 


Telemetering equipment employ- 
ing a new and advanced concept of 
statistical data handling has been 
developed by the Applied Science 
Corp. of Princeton. Statistical an- 
alysis of data and extraction of sig- 
nificant information for transmis- 
sion, recording and analysis, promise 
more efficient handling of data. 


Principal advantages are conserva- 
tion of telemetering band-width, re- 
duction in the weight-to-data ratio 
of airborne equipment, and a mark- 
ed decrease in data reduction and 
processing time. Data reaches the 
ground in pre-analyzed, meaningful 
form. In many cases, no further 
computation or processing is nec- 
essary. 

The devices used are a spectrum 
analyzer, weighing seven ounces, for 
extracting the powerful spectral 
density of high-frequency phenom- 
ena; amplitude probability analyzer, 
weighing less than 2 ounces, for ex- 
tracting the amplitude-probability 
distribution of high-frequency phe- 
nomena; time-of-occurence marker, 
weighing three ounces, for deter- 
mining the exact time that transient 
events take place in a missile or air- 
craft. 

ASCOP developed the equipment 
by applying techniques of gen- 
eralized harmonic analysis and in- 
formation theory to the telemetering 
art. 


Borescopes Get the Inside Story 


Bathless Groggins, currently bur- 
rowing into the earth to see what’s 
going on down there, could have 
saved himself the trouble by invest- 
ing in a borescope. Well, almost. The 
borescope’s specialty is accurate in- 
spection of inner surfaces of such 
things as engine cylinders, boiler 
tubes, aircraft propeller blades and 
sundry structures. 

This portable periscope, with its 
built-in searchlight, comes in various 


sizes; can probe openings of 0.01 in. 
diameter. Atomic engineers’ use 
larger types to safely read nuclear 
reactor gages. 

They’re economical, too. To in- 
spect the inner walls of an aircraft 
engine cylinder, for example, just 
insert a borescope rather than tear 
down the engine. 

Special lens system brings all 
viewable objects in focus. Made by 
Engelhard Industries, Inc. 








This $1 million test chamber, built for Douglas Aircraft with instrumentation by Fischer 
& Porter, automatically simulates flight conditions. Console (at left) includes all instru- 
mentation needed to operate chamber for altitude, weather and speed. 
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> INDUSTRY 


PERSONALITIES 








James A. Dayton 


American Meter 


Robert Duff Clark 
Clary Dynamics 
Robert Duff Clark (see photo) is 
new chief engineer for Clary 
Dynamics. 


Manufacture of measurement and 
control equipment in American Me- 
ter plants throughout the U.S. will 
be directed by James A. Dayton, 
(see photo) recently elected V-P- 
Manufacturing. 


> Book Review 


AUTOMATION AND SOCIAL PROG- 
RESS, by S. Lilley, Lawrence and Wis- 
hart, London, 224 pages, $3.75. 
Reviewed by E. Schwartz, 
Lehigh University 


In the first three chapters of his 
book, Dr. Lilley gives a factual ac- 
count of what automation has done 
in the past few years and is doing 
today. He emphasizes recent de- 
velopments in the application of 
transfer machines to the automotive 
industry and compares the produc- 
tion costs of automatic machines 
with that of older methods. He 
draws freely on observations he 
made during a trip to the U.S.S.R., 
but deals also with current practices 
in the United States and Great Bri- 
tian, especially in the chemical in- 
dustry and in offices. The rest of 
the book is devoted to economic and 
social problems of automation. 


There is a real need for an au- 
thoritative and serious study of the 
social and economic problems associ- 
ated with automation. This work, 
however, can not be considered an 
adequate and unbiased study of the 
economic implications of automa- 
tion; if it were, the author would 
have adequately explored such prob- 
lems as the relative costs of large- 
scale automation against more de- 
centralized output systems, indicat- 
ing the industries in which automa- 
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Moving up in Stromberg-Carlson, 
a division of General Dynamics, are 
Clarence A. Wetherill (see photo) 
who becomes chief engineer at San 
Diego, and Jack Rosenberg, who has 
been appointed manager of engineer- 
ing for Electronic Control] Systems. 


Expansion program at Hickock 
Electrical Instrument Co. brings two 
changes: chief meter engineer Edwin 
S. Shortess (see photo) has been 
named as a director and H. D. John- 
son, vice-president and director, has 
been appointed director of market- 


ing. 


New V-P and General Manager of 
United Electrodynamics is William 
P. Patterson, (see photo) formerly 
with Northrop Aircraft. His appoint- 
ment was announced recently by 
UE’s president R. G. Sohlberg. 


tion is likely to be relatively more 
efficient. He would have dealt with 
the additional risks involved in in- 
vesting in integrated and specialized 
automated production lines. He 
might have discussed the problem of 
capacity in the machine building and 
electronic industries, and the ability 
of these industries to meet the de- 
mand for automated machinery 
without raising costs. 


Dr. Lilley’s analysis of the micro- 
economic effects of automation is 
incomplete and partial since he 
analyzes one industry at a time 
without giving due consideration to 
the changes and adjustments which 
will take place in other segments of 
the economic structure. His handling 
of the subject of aggregate equili- 
brium is equally incomplete. The 
author shows little awareness of the 
work done by modern economists on 
economic growth rates and the 
problem of maintaining full employ- 
ment in a capitalistic, or, better yet, 
in a mixed capitalistic economy. At 
any rate, the present day economic 
organization of Great Britain, the 
author’s favorite whipping boy, can 
hardly be considered an example of 
“old fashioned” capitalism. In deal- 
ing with aggregate problems, Dr. 
Lilley. shows no real appreciation of 
modern ecouomic theory, of the con- 
cept of tne income elasticity of mar- 
kets, of the effects of international 
grants and investments in increas- 
ing world trade, nor the necessity 
over the long term of increasing 
output on a world-wide basis; nor 


a 
Clarence A. Wetherill 
Stromberg-Carlson 





Edwin Ss. Shortess 


Hickock 





Donald S. Davidson 
al Measurement 


William P. Patterson 
United Electrodynamics Techni 


Donald S. Davidson (see photo) 
becomes chief engineer with Teen 
nical Measurement Corp. Among 
other things, he will be responsible 
for completion of a new line of 
transistorized instruments 


does he seem nor wish to under. 
stand the opportunities for a long- 
time trading country, such as Great 
Britain, if automation in a brief 
span of time only could provide a 
great forward leap in productivity. 


If Dr. Lilley has not written a 
serious book on the economics of 
automation, what has he written’ 
Since Dr. Lilley paints the probable 
economic effects of the introduction 
of automation into Great Britain in 
terms of unrelieved terror, and of 
automation in the Soviet Union is 
an unmixed boon, one can only in- 
fer that Mr. Lilley has written a 
tract in favor of a Marxist organized 
Society. Even on this basis, Dr. Lil 
ley’s book must be considered in- 
adequate from an intellectual view- 
point. There is no discussion of the 
advantages and disadvantages of 
centralized decision-making over 
autonomous decision-making in the 
economy, of the problems of devel- 
oping adequate price and cost guides 
to economic decision making in 8 
Soviet type economy, nor of the 
economic versus the political im 
plications of Keynesian theory it 
providing policy tools for full em- 
ployment in a mixed economy. 

Although Mr. Lilley has not writ- 
ten a serious book, perhaps he has 
written a dangerous one. If his type 
of crude, Luddite, “lump-of-labor” 
theory of employment is very él 
demic among British trade union 
leaders, it might significantly hamp- 
er England’s rate of economic prog- 
ress. 


ISA Journal 





Unique combination of 
performance, size and price 


OVER 1000 TIMES AS SENSITIVE as galvanometer re- 
corders. . . and Varian’s null-balance potentiometer 
needs no power from the source being measured. 
Rugged, stable mechanism allows ink or inkless re- 
cording — easy-to-read rectilinear chart — source im- 
pedances of up to 100,000 ohms. 


LESS THAN HALF AS WIDE as a standard 19-inch rack. 
Two Varian G-11A’s mount side by side on a rack panel 
10% inches high. Or as a portable, the G-11A is an 
easy-to-handle 15 pounds. The G-10 sits on less than 
one square foot; its horizontal chart is handy for 
jotting notes. 


MORE VERSATILE AND ADAPTABLE than any similar re- 
corder — adjustable zero, adjustable span (from 9 to 
100 mv on the G-11A), multiple chart speeds (up to 
four on the G-11A), and plug-in input chassis for dif- 
vidson . . 

ferent recording requirements. 


urement 
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PRICES THAT BEGIN AT $365 for the G-10 and $470 
for the G-11A. Because unneeded performance costs 
money, Varian has intentionally designed for 1% limit 
of error ani 1-second balancing time. Thus, Varian 
provides nevded ruggedness, dependability and oper- 
ating features at moderate cost. 


© 

s 

o> 
— 


Varian G-10 bench-top 
recorder for accessible, 
horizontal chart. 


WRITE TODAY FOR COMPLETE 
SPECIFICATIONS AND STANDARD OPTIONS 








Varian G-11A for panel, 
“it: rack or portable use for laboratory 
or equipment builder. 
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products 


Slidewire-Tape Potentiometer 
Achieve accepted laboratory 


accuracy with this new tape 
potentiometer, the TA’POT H 
5600, military-tested 
equipment. Basic active element 
is a resistance wire bonded with- 
in the edge of a laminated My- 
lar tape; available in lengths of 
120 inches. Direct digital read 
linear or non-linear 
functions. Has laboratory ac- 
curacy of 0.05%. Howell Instru 
ment Co., Fort Worth, Tex. 


based on 


out for 


CIRCLE 301 on Inquiry Card 


Sanborn Recording Systems 
Extreme compactness is found 


is the Sanborn 850 Series direct 
writing recording systems with 
6 or 8 interchangeable preampli- 
fiers mounted in a single mod 
ule in 7” of panel space and a 
recorder-power amplifier-powet 
supply package. Especially suit 
able in applications of “medi 
um d-c 
telemetry, 

readout, etc. 
in a 60” high cabinet. Sanborn 
Co., Waltham, Mass. 
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signals such as 
analog compute 
System is 


size” 


housed 


New Navigation Instrument 
Eliminate “cockpit clutter” 
with this new heading-bearing 
distance indicator designed for 
universal installation. The in 
strument has bearing pointers 
to one or two remote points 
determined by available naviga 
tion systems and shows distance 
to one of the two selected points 
as well as acting as a primary 
source of magnetic heading of 


the aircraft. Transistorized. 
Weston Instruments, Newark, 
N.J 
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Pocket-Size Vapotester 

Hazardous vapors detector 
fits in the palm of the hand, 
permits quick on-the-spot check 
ing of work areas. Self contained 
with exceptionally long battery 
life, it simplicity of 
operation, is easily read and can 


features 


be used in either the right or 
the left hand. Rugged and light 
weight. Not affected by vapors 
of gas containing  tetraethyl 


lead. Davis Emergency 
ment Co., Newark, N.] 


Equip 
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Further 
Ibtained without 


Number on the 


Dual Bourdon Tube Gages 


Iwo Bourdon tubes, inte 
connected by a ratio linkage, 
permit measurement of absolute 
and differential pressures up to 
500 System pressures are 
admitted to the 
Bourdon § tubes, 
gage 
Ni-Span-C (patented) makes this 
design applicable in most cor 


psi. 
inside of the 
never to the 
resistant 


case. Corrosion 


rosive atmospheres. Accuracy is 
better than 0.2% of full scale 
range. Wallace and Tiernan, 
Inc., Belleville, N.J. 
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Metal Tube Rotameters 
Designed for service with haz 
ardous and high pressure fluids 


at temperatures up to 400°F, 
the rugged design of this in 
strument fits it for flow meas 


urement jobs with the hard-to 
handle fluids found in_ the 
chemical, petroleum and powe1 
Available in a 
which, for 

provide capacity ranges of 0.24 
to 100 gpm. Schutte and Koer 
ting Co., Cornwells Heights, Pa. 
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industries. vari 


etv of sizes water, 


Mass Flow Transducer 
Ihis instrument, which 


no moving parts, has been qual 


has 


ified for service in passenger 
jet aircraft. 
gases other than 
air, it Can protect an expensive 


catalyst bed in a chemical proc 


carrying comercial 


Usable with 


ess requiring uninterrupted gas 
flow. Other applications include 
heating, ventilating 
and air conditioning equipment. 
Visual readout 
able. Trans-Sonics, 
ington, Mass. 
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service in 


avail 
Burl 


indicator 
Inc., 


A Thermometer for Industry 
Designed especially for indus 


try, this new “electronic ther- 
mometer” features unusually 
rapid response, fully inter 


changeable probes, compact de 
sign and scale lengths of up to 


120 degrees in 3 overlapping 


steps. Portable and battery op 


erated, it is widely used in Eu 


rope for spot-checking surface 


and immersed temperatures up 
to 845°F. Recently introduced 
in the U.S. by Atkins Technical, 


Inc., Cleveland, O 
CIRCLE 308 on 


Inquiry Card 


obligation 


Readers’ 


* 





information on New Products 


Circle the 


Service Post 
















































ISA Journal 











Jes] os|eoferlesleolerler[olorlerlololololelwloleo! — | 
> | & | & | & | Bb | Be | De | a | Be | De | CD | De | mi mie iba iat 6S 


w 
> ~* 








= | 


De 


sharp, 
clear, 
easy to read 





poche es iit ie, 





Rubicon D.C. spotlight galvanometers 













































































in Suto Sensitivity Period wwe Here’s a galvanometer with sensitivity, stability and 
(ohms) per mm (sees) sturdy construction. Its extremely easy readability 
3400-H 13 2.5 wv 2 $ 95. gives you full benefit of its high sensitivity. 
3401 25 25 uv 2 75. 
3401-H 25 55 uv 2 95. © Sharp, parallax-free, hairline index. 
3404-HB , = 200 2A 0.6 95. ® Ground glass scale with clear, sharply defined 
3404-H * 200 .03 uA 2 95. divisions. 
3402 350 5 wA 2 7h 
3402-H 350 O12 wA 2 95. ® Dual 100 mm scale, subdivided 0-100 and 50-0-50. 
3402-HH 350 006 wA 3 100. Simple lever moves inc‘ex to either zero position. 
a - ar 32 ue _- ze. ® Final adjustment made with knurled thumb screw, 
- d 7 . . . — 
al t I " 
3403-HH 1000 005 uA 3 100. spring-loaded to eliminate backlash 
3405-H 1000 .008 wA 2.5 95. @ Can be used for both deflection and null measurements. 
3405-HH 1000 005 yA 3 100. l ., 
3406-HA 4000 0025 pA 25 100. Buy a Rubicon Spotlight Galvanometer, and you'll see 
3411 30 1.5 wv 4 125. why it’s become the standard in research and production 
3412 40 Ol uA 5 125. testing applications. For details on the complete line of 
Bald oe S22 pA : 12s Rubicon Galvanometers, write for Bulletin 320. 

3413 500 .004 wA 3 125. 

| 3414 500 0015 uA 5 _ _125. MINNEAPOLIS-HONEYWELL, Ridge Avenue at 35th St., 

| 3418 3800 0006 us 4 125. Philadelphia 32, Pa. 











Approximate shipping weight: 16 pounds. F.O.B. factory. 


Honeywell 
Fiat WL Coutiol 
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LOW COST..- 
NO LEAKAGE.. 


with DeZurik 
Control Valves! 

















The low cost design of DeZurik Control Valves 
makes it possible to furnish them with a positioner 
at a cost very often less than an ordinary valve 


without positioner! DeZurik Control Valves are 
available in sizes 4%” thru 20” and in a wide choice 
of materials. Representatives in all principal cities, 
or write for details. 


DeZurRIK 


CORPORATION 
SARTELL, MINNESOTA 
For More Data CIRCLE 65 on Inquiry Card 
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> new products 





Miniature pH Electrodes 
Measure samples from one drop up with this new miniature 
pH electrode assembly; can be inserted in an opening of 7 mm 








, — v —/) 
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- Immersion Up to About 10 cm - 


dia. Self shielding of the measuring electrode eliminates com 
partmental shielding and the need for sample transfer. May be 
used at any electrode immersion of 10 cm or less. The pH Tange 
is | to 11.5; temperature range 15 to 40°C, Leeds & Northrup 
Co., Philadelphia, Pa. 
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Air-Powered Chart Drive 
his air- or gas-powered 
instrument drive and timing 
unit can be used as original 
equipment 
with all makes and types of 


or replacement 


recording instruments such as 
integrating orifice meters, gas 
lift meters, strip-chart record- 
ers and other conventional 
circular - chart 

American Meter 
Erie, Pennsylvania. . 


For More Data CIRCLE 310 on Inquiry Car 


instruments. 





Company, 





Flow Transmitter 


Measure flow, liquid 
level or any other var 
iable which is a func- 
differential 
pressure with this 
transmitter which has 
no torque tubes, stuff- 
ing boxes, knife edges 
or bearings. Transmit 


tion of 


ter is of the bellows 
type and is liquid free; 
the only sensing unit 
is the single-element 
bellows. Available in 
standard 
ranges from 20” to 600” water differential 
Michigan City, Ind. 
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industrial 
The Hays Corp., 


Solid-Front Pressure Gage Insures Safety 

Solid 
plate of this pressure 
gage insures safety by 
diverting the force of 
a burst in a backward 
direction, 
the operator, where it 


metal front 


away trom 
escapes by deforming 
the back cover plate. 
In the event of a sud 
den high- 
surge, this back plate 
will not detach 
from the gage. Dial 
4-1/2 and 6”, 
pressures up to 20,000 
psi accurate to 0.5%. 
American Chain & Cable, Bridgeport, Conn. 
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> new products 


: Digital Clock 
Universal . Visual indication and 


all three independent 
decimal outputs are re- 
solved second 
in this digital clock. 
Three circuits provide 
simultaneous readout, 
serially or in parallel. 
For use as a program 
controller or in infor- 
mation systems, data 
handling equipment and computers requiring electrical readout 
of digital time. Panellit, Inc., Skokie, Ill. 
For More Data CIRCLE 313 on Inquiry Card 
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Transducer Has Missile Application 

A useful tool for flight con- 
trol or test, this airborne servo 
transducer system is designed 
for continuous measurement of 
LOX or fuel head in missiles, 
either at the test site or in 
severe missile environments. 
Based on a unique force-balance 
servo system, this unit can meas- 
ure the height of a column of 
liquid within very close toler- 
Because this transducer 
pressure be- 





ances. 
senses differential 
tween the bottom and top of the tank, normal LOX boiling will 
not cause erroneous readings. Wallace O. Leonard, Pasadena, 
Calif. 
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Capsular Pressure Elements 


Excellent linearity 
and very low hystersis 
are characteristic of 
this line of capsular 
pressure elements 7/8” 
OD. This is a desirable 
size in applications 
where miniaturization 
is an important factor. 
Elements are available 
in either internallv or 
externally applied 
pressures, in ranges 


from 15 to 350 psi. The Bristol Company 





Division, Waterbury, Conn. 
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Fluid Bearing Flow Sensor 


This instrument rep- 
resents a major ad- 
vance in flow measure 
ment. Determines fluid 
velocity in a constant- 
area passage containing 
a spinning turbine ro- 
tor supported by a flu- 
id film serving as a 
bearer, thus overcom 
ing wear and error 
from radial er thrusi 
friction. Wider range 
ability, better repro- 
ductability, unlimited 


life. Ranges of 10 to 1 with accuracy of 1/4%. 
necring Co., Van Nuys, Calif. 


, Aircraft Components 





Waugh Engi- 
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GOW-MAC 


























T ROOM TEMPERATUR 


150 
150 
200 


a 


PER oe 
Pain tt 
$10.00 
2000 
10.00 





RESISTANCE FILAMENTS 


Other Gow-Mac Produts 


e Portable and Panel 
Instruments 
e Power Supplies 
(20 V., 500 ma. D.C.) 
e Thermal Conductivity 
Cells (Hot Wire and 
Thermistor) 


GON -MHAC instrument co. 


100 KINGS ROAD, MADISON, NEW JERSEY —Tel. FRontier 7-3450 


; 
Vue | § 
| NUMBERS | HIGH POSITIVE COEFFICIENT 
AT THE 
| BOTTOM OF 3 
. ADVERTISEMENTS, & For Repair, Experiment and Instruction with 

u =6. ®:«*T]Dettectors for Gas Chromatography 

: ow USVERATURE, 4 ® Gas Analysis by Thermal Conductivity 
| AND NEW PRODUCT 4 © Temperature Resistance Measurement 
| REVIEWS — 60 ohms maximum working resist- 
| : : 
| ARE FOR YOUR = ance without destruction 
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; TO GET FREE E sa 
| UP-TO-THE-MINUTE rw) : 
| CATALOGS, = | b= 
| BULLETINS, o : 
| AND DATA SHEETS. a 
| = 100 
| SIMPLY a 
| CIRCLE hee ee 
CORRESPONDING 2 | ese GOLD PLATED) , a * — 7 
| NUMBER . =<, — < 
ON INQUIRY CARD, PS) TUBE NUTS AVAILABLE. CAT. No. 9611 (Brass)... Price Per Pair .50 
| PAGE 67 | 
B.* 4-1 
— mae Sein 
ee 


December 1958 


For More Data CIRCLE 66 on Inquiry Card 


69 


























MASTER 


The UNFAILING Liquid 
Level Contro/! 


The ability to function with 
continuous, sensitive control with 
liquids is the standout feature of 
Level Master. The “brain” of Level 
Master is the unique Bell Magnetic 
Proximity switch incorporating a 
permanent Alnico V magnet that 
responds instantly to changes in 
liquid level! 
© Models for all types of liquids. 
© Horizontal, vertical, external 
mountings. 
© Precision engineered for long 
life operation. 
For full information consult your 
Level Master representative or write 
directly to: 


JO-BELL 
PRODUCTS, INC. 


5456 W. 111th St. e Oak Lawn, Ill. 
Phone GArden 5-0240 

















poeeen---------- wae, 
! i 
! Jo-Bell Products, Inc. Dept. € 
: 5456 W. 111th St., Oak Lawn, III. 1 

i 
: Send full information on Level Master 
1 and name of nearest representative. i 
! 5 
I i 
' My name ——-—-— | 
! i 
i Company amas Sa 
! i 
; Address. ; 
; City Zone ___State ; 
Gielen tndditnit ee --— ewer ee i ipmebenbieell 
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| } new products 





Precision Pressure Measurements 

The DG-600 is a portable, miniature 
pressure gage for use with transducers to 
measure sound levels from 50 decibels to 





pressures of 100,000 psig over the frequen 
cy range from 0 to 15,000 cps. Water cool 
ed transducers can be used over the tem 


perature range from -300°F to 6000°F. 
Photocon Research Products, Pasadena, 
Calif. 
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Voltage Calibrator 

Main feature of Exact Type 100 
voltage calibrator is 34% accuracy of di 
symmetrical 1 ke 


new 


rectly metered dc or 





square-wave output. Unit is primarily de- 
signed for calibration of oscilloscopes, ac 
or dc voltmeters, and test equipment. Di- 
rect metering of output voltage gives ac- 
curate results regardless of external load- 
ing. Continuously adjustable range from 2 
millivolts to 100 volts. Exact 
Inc., Portland 7, Oregon. 
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Electronics, 


Topwork & Valve-Body Combination 
Compact and economical —a valve for 
corrosive 


applications involving 


Bodies 


liquids 


are formed from bar stock ma- 


terials such as 316 stainless steel, mone! 





in globe and angle 
Teflon 


etc. Sizes, 1/2” to 1” 


styles, single port construction. 
stuffing box packing is standard and bod 
ies will handle 1500 psi at 450°F. Fisher 
Governor Co., Marshalltown, Iowa. 
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Mobile Flight-Control Test Set 

Automatic flight-control system of the | 
supersonic B-58 is checked out quickly 
and conveniently with a mobile test se, 
using Vernistats as an accurate source of 
test voltage in simulating a number of 


i 





signals and commands. Small and compact 
instrumented trailer significantly expe. 
dites the pre-flight check of the B-58 
Perkin-Elmer Corp., Norwalk, Conn, 
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Ultra-Small Micro Switch 

This tiny quick-connect switch has the 
highest rating of any similar switch; can 
be attached in seconds. UL listing is 10 


amperes, 125 or 250 vdc; 1/2 ampere, 125 


wr a i 


vdc; 1/4 ampere, 250 vdc. Contact ar. 
i : ill 
a 
’ 





- 484 ~ 


rangement is double-throw 
and switch can be wired normally-open 
or normally-closed. Wide variety of roller 
and lever type auxiliary actuators can be 
attached where operating direction is not 
in line with the plunger motion. Minne- 
apolis-Honeywell, Freeport, IIL. 
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single-pole 


High Resistance Bridge 

This new bridge is designed for pre- 
cise calibration of high megohm resistors, 
It is battery operated and covers range 





from 1000 ohms to 1.1 x 1014 ohms. Ac 
curacy is better than 0.2% up to 10% 
ohms. Test potential is continuously vari 
able up to 1,000 volts. Mid-Eastern Elec- 
tronics, Inc., Springfield, N. J. 
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Constant Current Generator 

Model CC2000 generator prov ides cur- 
rent regulation through a transistorized 
series regulator whose resistance is varied 





in proportion to change of current in 
output load. Unit is AC operated to give 
adjustable constant current over range 
of 25ma to 2 amperes, with adjustable 
operating voltage range of 0-180VDC. 
Electronic Research Associates, Cedar 
Grove, N.J. 
CIRCLE 323 on Inquiry Card 


Cas Distribution Recorders 

Three new-model pressure recorders de- 
signed for gas metering and regulating 
stations, each available with resistance 





welded 3-inch diameter diaphragm ele- 
ment for measurement of gas-main pres- 
sures in the of 0-10” of water. 
Measurement accuracy of 0.5%. Rugged, 
waterproof Types include 
general outdoor Fox 
boro, 


< ce 
range 


construction. 
and submersible. 
Foxboro, Mass. 


CIRCLE 324 on Inquiry Card 


Phase Analyzer 

This is a precision test instrument for 
measuring the magnitude and phase of 
complex ac voltages. Performs a multitude 





é 





ae - 
» et 

ge % 
tees 
of tests that normally require oscilloscopes 
filters, and other special equipment. Ac 
curacy better than + 2% 
en individually calibrated voltage ranges 
from +0.lv to + 250v; will operate on 
carrier frequencies from 30 cps to 10ke. 
Magnetic New York, 
me. 

CIRCLE 325 on Inquiry Card 
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Every Year 
More Engineers 
Specify WEST 

Instruments 

























This is a section of our new 
Chicago factory. It was necessary. 
Previous expansion simply couldn’t 
keep up with growing orders for 
West temperature controllers. Plus 
demand for the new, allied instru- 
ments. On production lines and as 
components, where efficiency is 
improved you'll usually find West. 
Chances are you, too, will be better 
satisfied with a West Instrument. 
It costs nothing to find out. 


Tell us your application; 
we'll rush the right data. 





Vid Frument 
CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 


WEST 





4335A W. MONTROSE, CHICAGO 41, ILL the trend is to WEST 


British Plant: WEST INSTRUMENT LTD \ 


Brighton 1, Sussex 
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eyes for 
the silent service 


During her history-making voyage 
under the Polar icecap, the Nautilus. 
like all other submarines in the 
atomic fleet, carried two periscopes 
designed and manufactured by 
Kollmorgen. The high degree of 
optical and mechanical skill required 
to produce these periscopes can be 
drawn on to solve your remote view- 
ing and inspection problems. For 
literature, write Department 13D. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


CIRCLE 69 on Inquiry Card 


4 at 





Export Dept.: Reeves Equipment Corp. 
10 E. 52nd Street, New York City, New York 


Cable: Reevesquip, New York 








CIRCLE 70 on Inquiry Card 
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Operational Mathematics, Rue) V. 
Churchill, 337 pp., $7.00 

A sound mathematic treatment for 
advanced students. Gives not only a 
working knowledge, but also a clear 
understanding of how, when and 
why integral transformations can be 
made. Background required: ad- 
vanced calculus. Covers theory and 
use of Laplace transforms and 
orthogonal functions. (Order from 
McGraw-Hill, 330 W. 42nd St., New 
York 36, N. Y.) 


The Measurement of Thickness, 

George Keinath, 79 pp., $.50. 
A survey of available information on 
methods and problems of measuring 
thickness encountered in industry. 
Detailed index of gages, methods and 
applications appended. (Order from 
Superintendent of Documents, U.S. 
Government Printing Office, Washing- 
ton 25, D.C.) 


High Speed Systems of Wind Tunnel 
Data Handling. J. Lukasiewicz, J. 
A. van der Bliek and J. G. Scott. 
28 pp., photos, diagrams. No price 
cited. 

In this note force and pressure data 

handling systems, which consist of 

commercially available components 
and with which it is possible to handle 
data at a rate of better than one point 
per second per channel and to record 
it simultaneously in analog and in 
digital form, are described. (Order 
from National Advisory Committee 

for Aeronautics, 1512 “H” St., N. W. 

Washington 25, D. C. AGard Report 

17, PB 125759.) 


Standard Deviation Computer. F. E. 
Brooks, Jr., H. W. Smith and R. M. 


McClure. 18 pp., photos, diagrams, 
$2.40. 
This report describes a device de- 


signed to determine the standard de- 
viation and mean value of data sup- 
plied to it on various forms of 
recordings such as Esterline-Angus, 
Brush, Sanborn, or others. Complete 
diagrams, operational procedures, and 
computation procedures are included. 
(Order from Library of Congress, 
Photo Duplication Service, Publica- 
tions Board Project, Washington 25, 
D. C. Microfilm PB 125612.) 


CORRECTION 

If you’ve ever wondered why edi- 
tors get ulcers, this may help to clear 
up the mystery: In October’s New 
Books (page 67), the Journal listed 
the National Bureau of Standards’ 
21-page Circular 590 as costing $20. 
We were off by only $19.80. The cost 
is 20¢. Twenty cents. 











More Accurate 
Level Reading 
of LOW 


TEMPERATURE 
LIQUIDS... 


JERGUSON 


Large Chamber 


NON-FROSTING’ 
GAGES 


} OU get the highest possible 
accuracy of reading on low temper- 
ature, low boiling point liquids with 
the patented Jerguson Non-Frosting 
Gage in the New Large Chamber 
model . . . because it insures less 
turbulence at the meniscus, and 
clear vision at the vision slot, 

This new Jerguson model has 6 
times larger area at the meniscus 
than the standard gage, so that there 
is a marked reduction in turbulence 
with light gaseous fluids that tend 
to boil or surge. Moreover, the 
problem of frosting encountered 
with these liquids has been elim- 
inated by a patented frost prevent- 
ing unit extending from the gage 
glass. This special transparent unit 
projects beyond the cover bolts and 
prevents frost from building up 
over the vision slot. 

Here’s a dual feature gage that 
assures greatly increased accuracy of 
reading for the process industries, 
If you have a problem with light 
gascous fluids, or with gage frost- 
ing, it will pay you to investigate 
the new Jerguson Large Chamber 
Non-Frosting Gage . . . reflex or 
transparent. 






Jerguson Large Cham- 
ber Gage, Transparent 
Type, with the patented 
Non-Frosting Gage 
Glass Extension. Write 
for literature on this 
gage, and on other non- 
frosting Jerguson moa- 
els. 







* Patented 








Gages and Valves for the 
Observation of Liquids and Level: 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 


Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 


} 
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Where work and play are combined — profitably! This fast-growing 
electronics, nucleonics and mechanical engineering and research center 
of Florida invites you to join these major business firms who have lo- 
cated in this area. Available skilled workers, excellent schools, fine 
transportation make an ideal community in which to live, work and 
play where most people dream of retiring. Write on your letterhead 
today for informative literature. 


Note: Persons seeking positions with St. Petersburg industries, please 
write Florida State Employment Service, 1004 First Avenue North. 
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GALLAGHER COTTON MILL{ 
CONTINENTAL Optica COMPANY 
ASSOCIATES 





ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 

















global vision 


Accurate, detailed viewing under 
adverse conditions on land, in the 
air and under the sea presents spe- 
cial problems. Kollmorgen observa- 
tion systems, some incorporating 
television or special photographic 
equipment and measuring devices 
are solving these problems in in- 
dustry and defense. For literature, 
write to Department 23D. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 
CIRCLE 72 on Inquiry Card 








REPRINTS AVAILABLE 
Missile/Space Instrumentation 


64-Pages — From November 
ISA Journal 
1C Feature Articles Included: 


5 Copies $2.00 each 250 Copies $385.00 
10 Copies $1.80 each 500 Copies $415.00 
50 Copies $1.60 each 1000 Copies $522.00 


Prices FOB Pittsburgh, Pa. 
— =e ORDER YOUR COPY NOWm =a 








1 ISA JOURNAL, 313 Sixth Ave., ; 
| Pittsburgh 27, Pa. | 
| 

Please ship copies 64-page Missile / | 


Space Instrumentation November 1958 ISA | 


| Journal Reprint. 
| Name 

| Company 

| Street 

| City Zone 
| C] Check Enclosed 

| CT Purchase Order Enclosed 


| ; 
i CT Bill Company. 
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a new literature 


New publications that will keep you up-to-the-minute on developments. 
Catalogs are sent direct by the manufacturer without cost or obligation. 
Circle Code Number on the Readers Service Postpaid Postcard, Page 67. 














Recording Controller ‘Slide Rule” 

“Slide-rule” diagram shows simplified, 
single station for cascade systems. Single 
station performs all cascade functions and 
only two easy-to-remember steps are need- 
ed to transfer control between sny two 
control positions. Important features in- 
clude bumpless transfer, leak-proof 
switching. Moore Products Co., Philadel- 
phia, Pa. 


CIRCLE 401 on Inquiry Card 


52-Page Catalog of Process Instruments 

This catalog on standardized process in- 
struments available for quick shipment 
covers indicators, transmitters, recorders 
and controllers for flow, pressure, tempe1 
ature, density, viscosity and consistency. 
Specifications, ordering information and 
price list. Fischer & Porter, Hatboro, Pa. 


CIRCLE 402 on Inquiry Card 


Solid-State Electronic Counters 


Recent advances in semiconductor cir- 
cuits were a major factor in development 
of this new line of totalizing and pre- 
determined electronic counters for lab or 
production control service. Compact, 
lightweight, low in initial and mainten- 
ance cost. Four-page bulletin gives speci- 
fications, describes features. The Redford 
Corp., Lake Luzerne, N. Y. 


CIRCLE 403 on Inquiry Card 


Slide-Rule Selector for Gages and Valves 

Slide selector of the 
correct size and type of liquid level gages 
and valves for any job. Gives size num- 
bers, visible glass, center-to-center connec- 
individual _ pressure-temperature 
graphs, etc. A handy, pocket-size selec 
tor which condenses a wealth of data. 
Jerguson Gage and Valve Co., Burlington, 
Mass. 

CIRCLE 404 on Inquiry Card 


for easy selection 


tions, 


Electro-Mechanical Assembly-Kit Cataolg 

Electro-mechanical assembly kits are 
quickly and easily assembled to prove the 
design of control systems, computer sub- 
assembly, motor-driven gear-train, or any 
other set-up requiring a combination of 
electrical and mechanical components. 
Big 16-page catalog gives complete fea 
tures and specifications. TDS 1110-1. Ser- 
vo Corporation of America, L. I., N. Y. 


CIRCLE 405 on Inquiry Card 


Crayons Tell Temperatures 

These amazing crayons tell tempera 
tures in many applications. Just set pen. 
cil for temperature you want, mark work. 
piece with it, and when mark melts the 
specified temperature has been reached, 
Available in degrees F from 113 to 2009 
Also pellet and liquid temperature indic. 
tors. Tempil Corp., New York, New York, 

CIRCLE 406 on Inquiry Card 


Industrial Liquid Flowmeter 

Stainless steel, 20 to 220 gpm, 1500 psi 
working-pressure, industrial liquid flow. 
meter is described in 4-page catalog 
CM-10. Simple in design, construction 
and maintenance, rugged, long-lived, ac. 
curate to 4%, 10:1 range, non-electrical, 
Rotron Controls Corp., Woodstock, N. Y, 


CIRCLE 407 on Inquiry Card 


pH in Paper Production 

Use of industrial pH equipment for 
production of enamel printing paper is 
described in data sheet pH-4209, entitled 
“Continuous pH Control of Feed Stock 
Helps Maintain High Quality of Enamel 
Paper.” The pH system helps control pH 
of feed stock in the head box. Beckman 
Instruments Division, Fullerton, Calif. 


CIRCLE 408 on Inquiry Card 


Thermistor-Based Instruments 


New short-form catalog covers complete 


line of thermistor-based temperature 
measurement and control instruments. De- 


scriptions of five new temperature ranges 


extending above and below those pre- 
viously available. Describes 4 measuring 
and 2 control instruments, 22 probe types. 


Yellow Springs Instrument Co., Inc., Yel 
low Springs, O. 
CIRCLE 409 on Inquiry Card 


The Sound of Silent Voices 

To you who hear the “silent sounds,” 
ultrasonics, comes a new house organ, 
Branson Ultrasonic News, devoted to in- 
dustrial techniques and applications of in- 
audible sound and to the exchange of the 
latest information and developments in 
the use of high frequency sound for ga- 
ging, cleaning and testing. An enthralling 
booklet on an enthralling subject. Illus 
trated. Branson Ultrasonic Corp., Stam- 
ford, Conn. 


CIRCLE 410 on Inquiry Card 


ISA Journal 
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21-Page Instrument Tubing Catalog 

Protection against galvanic action and 
environmental corrosion is provided with 
this instrument tubing which can be in- 
stalled like electrical cable. New 21-page 
catalog 1112] features an installation- 
practices system and a sheath selection 
chart. Liberally illustrated. For pneumatic 
and hydraulic instrumentation. The Oka- 
nite Co., Passaic, N. J. 

CIRCLE 411 on Inquiry Card 


Thermal Conductivity Equipment 

Three-page folder-type bulletin 
data on gas analyzers, power supply and 
control unit, stabilized pressure-sensing 
unit and related equipment. Information 
sheet helps you help manufacturer to 
select just the right type cf thermal con- 
ductivity equipment for your purpose. In- 
dustrial Instruments Engineering Corp., 
Cedar Grove, N. J. 


CIRCLE 412 on Inquiry Card 


gives 


Orifice Flow Slide Rule 

lide rule with three separate slides has 
sales for d/p, gage pressure, pipe size, 
specific gravity, flow temperature and 
beta ratio; covers steam-liquids, air-gas. 
Also a 19-page catalog section D with or- 
dering information on meter tubes. Dan- 
iel Orifice Fitting Co., Angeles, 
Calif. 

CIRCLE 413 on Inquiry Card 


L.os 


Big New Instrument Catalog 

This big, new, illustrated catalog con 
tains all the latest information and speci- 
fications on all Bourns Instrument Divi- 
sion products. Everything you need to 
know — description, specifications and di- 
mensions — on all Bourns potentiom- 
eters, transducers, accelerometers. Bourns 
Laboratories, Inc., Riverside, Calif. 


CIRCLE 414 on Inquiry Card 


Environmental Test and Analysis 

Environmental test and analysis facili 
ties at Bell Aircraft’s General Fngineering 
Labs are described in bulletin Ei -1. Wide 
variety of test equipment. Expert analy- 
sis ON environmental problems associated 
with automation, electronics, nuclear phys 
ics, servo systems, aircraft, guided mis 
siles, rocketry and aircraft. Bell Aircraft, 
Buffalo, N. Y 

CIRCLE 415 on Inquiry Card 


Packaged Power Catalog 

Fifteen page catalog No. B587 describes 
complete line of voltage- and current-reg 
ulated power supplies including transis- 
torized, magnetic and vacuum-tube types. 
Catalog gives complete specifications and 
ordering information. Kepco Laboratories 
Inc., Flushing, N. Y. 

CIRCLE 416 on Inquiry Card 
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Here’s a completely instrumented unit that plays an important 
part in major oil company research aimed at developing new 
products and improving existing ones. Known as a “Sarnia 
Fractionator,” it is a development of H. S. Martin Company, 


Evanston, Illinois. 


Upper recorder, with a 12 mv range, records and controls 
vacuum from atmospheric to .01 mm pressure while the lower 
recorder is a multipoint unit that reads and records various 
zone temperatures in the fractionating equipment. The two 
controllers at the upper left of panel control temperature of 
charge and product stream of the equipment. 


Ranges, control forms, and accuracies of all instrumentation 
in this installation are ideally matched to equipment needs to 
provide outstanding performance at realistic cost. The same 
qualities of process instrumentation experience and clear- 
headed practicality can be applied to your next job — just get 
in touch with your nearby Wheelco field engineer for details. 


BARBER-COLMAN COMPANY 
Dept. L, 1542 Rock Street, Rockford, Illinois, U.S.A 
BARBER-COLMAN of CANADA, Ltd., Dept. K, Toronto 


Instrumentation Aids 
Petroleum Industry 





For More Data CIRCLE 73 on Inquiry Card 
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eyeway 
to a hot cell 


A number of reactors—including the 
newest commercial one at Shipping- 
port—-use KOC periscopes for un- 
derwater inspection of fuel elements. 
These devices are dramatic demon- 
strations of Kollmorgen’s ability 
to solve remote viewing problems 
through a skillful combination of 
optical and mechanical knowledge. 
For literature, write to Dept. 33D. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 
CIRCLE 74 on Inquiry Card 


BENEFITS 










are completely spelled out in the 
free booklet “You And The ISA.” 
In it you will find all the benefits 





to management, engineers, and 
technical personnel in the fields of 


measurement, testing, information 


>? 
handling, computation, and con- 
trol. Find out what this nation- 
wide organization can do for you 


today. Use coupon below: 


A Membership Application 


Form Is Included 





‘ 

| Instrument Society of America | 
! 313 Sixth Ave., Pittsburgh 22, Pa. | 
i Please send me your free | 
| booklet, “You And The ISA” | 
|! and a Membership Application | 
| Form. | 
| | 
; Name_ 
| Address | 
City Zone__— State _ 
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> new literature 





O-Ring-Seal Rotameter 

A new O-Ring-seal type rotameter, fea- 
turing Teflon tube adapters designed to 
permit easy removal and interchange of 
different size metering tube is described 
in 4 page, illustrated spec sheet SS-111-2. 
Gives full design, capacity and dimension 
details. Brooks Rotameter Co., Lansdale, 
Pa. 


CIRCLE 417 on Inquiry Card 


Complete Line of Control Valves 
Details on construction and operating 
characteristics of control valves in 12 page 
illustrated bulletin LB-3. Optional acces- 
sories are illustrated, including a hand- 
wheel operator, special construction for 
high and low temperature services, etc. 
Complete specifications and valve sizing 
data. Conoflow Corp., Philadelphia, Pa. 

CIRCLE 418 on Inquiry Card 


Continuous Oxygen Analyzer 

Continuous oxygen analyzer has a new 
automatic calibrator which pcriodically 
checks and adjusts indicator. Explosion- 
proof detector cell for remote installation 
is also described in bulletin 0704-1, which 
explains operation of cell and calibrator, 
covers process applications, gives inquiry 
guide. Mine Safety Appliance Co., Pitts 
burgh, Pa. 

CIRCLE 419 on Inquiry Card 


Controls for Diesel Engines 

Directed exclusively to the Diesel field, 
this 24 page bulletin B45-1 describes tem- 
perature and pressure control systems fot 
Diesel engines, safety devices, tachome- 
ters, control motors, valves, switches, re 
lays and related Illustrated. 
Minneapolis-Honeywell, Philadelphia, Pa. 


CIRCLE 420 on Inquiry Card 


accessories. 


Notes On Accelerometers 
This scientific paper 
the concept of utilizing gas as the damping 


research outlines 


medium for dynamic measuring devices. 
Prepared by Dr. C. K. Stedman, research 
consultant to Statham, paper presents 


mathematic and graphic data permitting 
the design of a wide variety of devices 


using the new gas-damping principle. 
Statham Instruments Inc., Los Angeles, 
Calif. 


CIRCLE 421 on Inquiry Card 


Quick Couplings—Military & Industrial 

Eight page illustrated bulletin 1200 
gives applications data on quick couplings 
and disconnects for military and indus- 
trial use, for rockets and missiles, for gaso- 
line, fuel oil, solvents, chemicals, oxygen, 
gises, compounds, coolants, and compress- 
ed air. Perfecting Service Co., Charlotte, 
N. C. 

CIRCLE 422 on Inquiry Card 
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Actual Size 


CAPILLARY TYPE MAGNET OPERATED 
MERCURY SWITCHES 


Moveable contact in the hermetically sealed 
switch makes contact by penetrating opening 
in the capillary tube (see illustration). Capil- 
lary tube is positioned so as to be supplied 
by the mercury in the well. 


VERY LITTLE POWER REQUIRED 
TO OPERATE SWITCH 


Adaptable to applications where a mechani- 
cal movement of approximately 0.007 (mini- 
mum) with a force of 2 grams is available to 
move the permanent magnet. Can be oper- 
ated by small DC electromagnets for incor- 
poration in electric or electronic equipment. 


HIGH SPEED OPERATION 


Speeds of 400 cycles per minute (at maxi- 
mum rated load) are obtainable. Higher 
speeds are possible depending upon load 
characteristics. 


VARIABLE MOUNTING ANGLE 


Operation is possible even if switch is tilted 
as much as 45° from vertical position. 


ELECTRICAL CONNECTIONS 


Electrical connections to switch are made 
through the metallic-end caps, eliminating 
lead wires attached directly to the switch. 
They are however, available with lead wires 
of various lengths. 


ELECTRICAL CAPACITY 


Type 6-81 normally open and Type 6-83 
normally closed. 


A.C. 115V., 0.3A.; D.C. 115V., 0.15A. 


Write for Bulletin 
6-81 


THE MERCOID CORPORATION 


4201 Belmont Ave., Chicago 41, II! 
CIRCLE 75 on Inquiry Card 
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Automatic Transducer Indicator 
Spec sheet on the model 9004 automatic 
indicator for use with bridge type trans- 
ducers gives intended use and complete 
ifications. Direct line illuminated digi- 
tal readout, eight-second balance time, 
adaptable to adding machine or type- 
writer printout. Hoover Electronics Co., 
Instrumentation Division, Albuquerque, 


N. M. 
CIRCLE 423 on Inquiry Card 


Flow Control Servovalves 

Flow control servovalves for 
missile, nuclear and industrial applica- 
tions are described in catalog 220. Avail- 
able at maximum rated flows to 10 gpm 
at 1000 psi valve drop with operating sup- 
ply pressures from 500 to 4500 psi; tem- 
perature range from — 65° F; special orders 
for temperatures to +400°F. Moog Valve 
Co., Inc., East Aurora, N. Y. 


CIRCLE 424 on Inquiry Card 


aircraft, 


Vibration Testing Systems 

Aviation, missile and rocket design and 
test engineers engaged in precise vibration 
analysis will want these three bulletins 
giving detailed specifications on this wide- 
ly used line of vibration testing systems. 
Specifications on components of the sys- 
tem as well as system performance. MB 
Manufacturing Co., New Haven, Conn. 


CIRCLE 425 on Inquiry Card 


Secondary Standard 

New secondary standard makes avail- 
able for the first time a precision unit of 
unusual compactness, accuracy and port- 
ability for aircraft, lab and industry ap- 
plications. Bulletin 106 gives description 
plug-in unit specifications, accessories and 
suggested uses. Wiancko Engineering Co., 
Pasadena, Calif. 

CIRCLE 426 on Inquiry Card 


Viscometers for Pipeline Uses 

Increase production, reduce labor costs 
and achieve greater accuracy with this 
viscometer for pipeline applications. De- 
signed for temperature, pressure-vacuum 
and explosion-proof conditions with ma- 
terials as required for application. For 
viscosities from 0.1 to 1,000,000 cp. Bul- 
letin V-1223. Norcross Corp., Newton, 
Mass. 

CIRCLE 427 on Inquiry Card 


Miniature Electronic Voltmeters 
Performance specifications, dimensions 
and prices of miniaturized electronic volt- 
meters are included in 4-page short-form 
catalog 10-A. Includes panel-mounted mod 
els, single- and multi-range, d-c and a-c, 
half-relay rack, militarized and commer- 
dal model for reading difficult-to-meas- 


ure voltages. Metronix, Inc., Chesterland, 
Ohio. 


CIRCLE 428 on Inquiry Card 


December 1958 


Scintiliation Detector 

Scintillation probe provides precision 
detection of fast or slow neutrons, gamma 
and beta radiation. Utilizes new 10-stage, 
34” photomultiplier tube and a tran- 
sistorized electronic circuit. Completely 
watertight and corrosion proof. Resolu- 
tion time in microsecond range. Nuclear- 
Chicago Corp., Chicago, III. 

CIRCLE 431 on Inquiry Card 


Variable Speed Drive 
Brochures are available on a complete 


line of non-electronic variable speed drives 
for industrial equipment motor control. 
Give specifications and engineering data 
for drives from 4; to &%& H.P. Circuit de- 
scriptions and schematics are provided. 
Magnetic Amplifiers, Inc., New York, 
M.. W 
CIRCLE 432 on Inquiry Card 


Controlled-Volume Pumps 

A new line of controlled-volume pumps 
with totally-enclosed drives is described 
in Bulletin 258, which gives design fea- 
tures of the pumps, tells how they work, 
and provides specifications. Pumps enable 
accurate metering of chemicals against 
pressures up to 1900 psi in adverse atmos- 
pheres. Milton Roy Co., Philadelphia, Pa. 

CIRCLE 429 on Inquiry Card 


Tubing Trays and Support Systems 

Diagrams, installations information and 
load charts for tubing trays and support 
systems for single tubing or multitube, 
and trays for all types of cables are given 
in 78-page Catalog 858. Includes channel- 
side and ladder-type trays, with appropri- 
ate fittings and accessories. P-W Indus 
tries, Philadelphia, Pa. 


CIRCLE 430 on Inquiry Card 





RADIATION and ELECTRONIC 





RADIONIC level indicator 

for determination of liquid or solid level within 
a closed vessel using nuclear radiation. Will 
provide positive ON-OFF type indication or 
control of material level within a vessel or con- 
trol interface between two materials. Mounted 
externally. Extreme pressures and tempera- 
tures do not affect operation. 








GAGETRON © level control 

for level, specific gravity and interface meas- 
urement and control, using nuclear radiation. 
Provides a permanent, efficient control and 
measurement under severe operating condi- 
tions in process vessels and piping. GAGE- 
TRON will gage liquid levels continuously or 
control liquid levels at predetermined point. 
Mounted internally or externally. 








J S P level and density control 

for gaging and controlling liquid levels, inter- 
face levels, per cent of solids, density or 
gravity of any liquid by nuclear radiation. 
Mounted externally on process piping or 
vessel, JSP provides accurate recording and 
automatic controlling. 








ELECTR-O-LEVEL 

an electronic capacitance measuring instru- 
ment providing a continuous reading level 
indicator either locally or remote. For level 
measurement and control of liquids, solids, 
viscous fluids, acids and granular matcrials. 
Mounted internally. More economical unit for 
use where extreme accuracy is not required. 











ELECTR-O-PROBE “ 

» A capacitance operated super-sensitive elec- 
F tronic relay. Detects liquid levels, solid levels, 
liquid-liquid interface or foam-liquid inter- 
face. Model shown features ease of installa- 
tion, unitized construction and_ explosion 
proof design. 
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Rotameters for Flow Measurements 
a new literature Laboratory rotameters for measurj - 
fluid rate of flow, applicable to liquids , 
Silicon Rectifiers and gases. Two types of meter tubes a { d 
Low cost silicon rectifiers available in described in bulletin 15L — high Capacity 
commercial quantities have wide applica fluted and conical tapered. Bulletin jp, ya 
tion in the manufacture of high-volume cludes sectional assembly drawing ang 
industrial and consumer products. Bul- complete dimensional, capacity and sizin i 
letin DL-S 1006 gives tentative specifica- data. Schutte & Koerting, Cornwelh pes 
tions including mechanical data, maxi- Heights, Pa. pt 
mum ratings at 25°C and electrical speci- CIRCLE 436 on Inquiry Card 
fications at 100°C. Texas Instruments, | 
Inc., Dallas, Texas. | 
CIRCLE 433 on Inquiry Card Timers 
Series of spec sheets on the following | Dis 
synchronous motor driven interval 
What’s Cooking in a Hot Missile (bulletin 400), synchronous motor an | ri 
a il a Multi-channel temperature analyzer con recycling timers (bulletin 500), running. = 
missi e watc @F tinuously samples temperatures at 32 dif- time meters and reset-time totalizers (by. | - 
ferent locations and indicates their mag- letin 700), and explosion-proof timing ye 
At the Cape Canaveral missile nitudes simultaneously on a _ ‘scope controls for recycling, time delay, inter. bla 
launching site, detailed observation screen. One glance and you have the val and elapsed time (bulletin 800). Ip let 
from a safe distance is imperative whole temperature picture. Read about it dustrial Timer Corp., Newark, N. |} ics, 
at the critical moment of firing. A in bulletin D136. Avien, Inc., Woodside, CIRCLE 437 on Inquiry Card 
Kollmorgen missile periscope makes N. Y. | 
this possible. By effectively com- CIRCLE 434 on Inquiry Card | 
bining optical and mechanical skills, Recorders, Controllers, Indicators | 
Kollmorgen produces complete re- Vibration Pickup Information on new electronic, servo Dig 
mote viewing, testing and inspection Miniature, self-generating, light-weight operated, single- and multi-point strip. 7 
instruments for industry and de- vibration pickup designed for vibration- chart recorders and recording controllers apy 
fense. For literature, weite Dept. 43D. analysis problems is especially valuable in round-chart recorder, recording controller ind 
situations where space is limited or where and circular-scale indicator. Bulletin GEA- | ed 
a heavier pickup would invalidate test re- 6792 gives applications data and specifi- cali 
KBKOLLMORGEN sults. Bulletin 1535D gives applications, cations, shows outline and mounting di stré 
optical corporation construction and _ specifications. Consoli mensions. General Electric Co., Schene- |  aF 
NORTHAMPTON, MASSACHUSETTS dated Electrodynamics, Pasadena, Calif. tady, N. Y. | lan 
CIRCLE 77 on Inquiry Card — | CIRCLE 435. on In Inquiry Card CIRCLE 438 on Inquiry Card | 
feu =) NN ce 
CHARTS. [D} ; 
| ing 
size 
ALL TYFeES | dus 
for Recording fier 
Instruments mat 
with tion 
rall 
| 
Pre 
Equipment...material...metallic I 
or non-metallic...flat, curved... trir 
revolving or stationary—you can line 
read every surface temperature seri 
accurately in less than 3 seconds! cha 
Compact, complete in precision design, line 
this rugged instrument assures highest Con 
standards of speed, accuracy and dependability. | Cal 
Charts for Ink, Electrical, Heat, Wax and Metallic Alnor Portable Pyrocons come in scale ranges 
Stylus-Recording. to 2000° F., with thermocouples: for every | 
a . ? ; ; application. You'll find full details on the 
Special time numbering, perforations, and graphic design Pp 1 ead ‘ ' 
cycles available to meet unusual requirements. YEGCOR SEACH SUNSE tO yOur Operations tn 
3 Bulletin 4257. Send for your copy now. Tes 
All Charts are produced under automatically controlled Geiea: Mtlnnia Tesinn take ‘omg 
atmospheric humidity conditions. ee See ae SORPSETER, CNT, ( 
F rae , Room 542, 420 N. LaSalle St., Chicago 10, IIl. brie 
Our complete chart manufacturing facilities and wide 
experience have served and progressed with the instrument and 
industry since 1908. ard 
use 
GUBELMAN CHARTS < 
-—_— — — -— © © & A YY ££ ® PRECISION INSTRUMENTS pay 
(FORMERLY NAMED GUBELMAN PUBLISHING CO.) lbnor FOR EVERY INDUSTRY a 
100-108 EAST KINNEY STREET, NEWARK 5, N. J. ny, 
For More Data CIRCLE 78 on Inquiry Card For More Data CIRCLE 79 on Inquiry Card 
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Framing and Supports 
simple, rapid construction is a feature 
of this complete line of metal framing 
and supports for the electronic and in- 
strumentation field. Eleven basic channel 
sizes and 1,400 different fittings make it 
sible to build anything from light, 
rigid frames to heavy-duty assemblies. Get 
complete information in bulletin 201]. 
Unistrut Products Co., Chicago, Ill. 
CIRCLE 439 on Inquiry Card 


Digital Volt-Ohmeter 

Extremely detailed specification table 
lists every pertinent characteristic of a 
new precision digital volt-ohmeter for lab 
and OEM use. Theory of operation is 
demonstrated by means of a functional 
black diagram and a brief discussion. Bul- 
letin 400A, illustrated. Franklin Electron- 
ics, Inc., Bridgeport, Pa. 

CIRCLE 440 on Inquiry Card 


Digital Indicator and Printer 

Two-page bulletin describes 
applications and specifications of digital 
indicator and printer, Model 176. Design- 
ed for high accuracy and resolution indi- 
cation; permanent recording of weight, 
strain, temperature, pressure and other 
variables. Gilmore Industries, Inc., Cleve- 
land, O. 

CIRCLE 441 on Inquiry Card 


features, 


Kearfott Catalog Sheets 

A group of catalog sheets on the follow- 
ing: 60-cycle motor generators; size 11, 
size 25 synchros; size 10 servo motors; 
dual-channel transistorized buffer ampli- 
fier; polycrystalline yttrium-iron garnet; 
magnetostrictive ferrites; ferrite composi- 
tion for ceramic magnets and_ precision 
rally computer. Kearfott, Clifton, N. J. 

CIRCLE 442 on Inquiry Card 


Precision Potentiometers 

Fully illustrated 6-page brochure covers 
trimmer, linear motion, unitized, non 
linear, special purpose, LT series and RIT 
series potentiometers complete with me- 
chanical, electrical specification and non- 
linear functions. Technology Instrument 
Corp. of California, North Hollywood, 
Cal. 

CIRCLE 443 on Inquiry Card 


Testers and Related Equipment 

Catalog 59 contains illustrations and 
brief descriptions of 60 different testers 
and equipment manufactured as stand- 
ard products. Testers and equipment are 
used in the following fields: adhesives, 
cement, calibration, insulation, metals, 
paper, plastic, rubber, textiles and fats- 
wax. Custom Scientific Instruments, Kear- 
ny, New Jersey. 

CIRCLE 444 on Inquiry Card 
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Systems for Continuous 
Checking for Explosive Gases 


J-W Model SM 


Alarm contin- 


J-W Model RV 
Alarms sample and 
analyze air at 2 uously checks 





to 8 locations and one location 
where accessi- 
bility is a prob- 


lem; alarms at a 


relay information 
to main analyzer 
panel. Recording 
: instruments and 





pre-set level. 
explosion-proof 

construction avail- 

able on order. 





box mounts remote from sensing un- 
it. Model EE also available with units 
encased in explosion-proof housing. 


custom J-W equipment, please write 


ct 
Do you have a problem with combustible 
gases that requires a special detection | 
system design? Experienced J-W engi- | 
neering is available to help you with | 
meeting the situation. For complete | J-W Model E Alarm detects explo- 
data on services and standard and | sive gases in a single area; control 
| 
| 
' 


JOHNSON-WILLIAMS, INC. Palo Alto 14, California 


Leaders in Explosion Prevention Since 1927 


SAFETY SUPPLY CO. FLECK BROS. LTD. 


Canadian customers 
TORONTO, ONT. VANCOUVER, B. C. 


please write: 


For More Data CIRCLE 80 on Inquiry Card 














Large Capacity - High Vacuum 
Welch TWO-STAGE DUO-SEAL VACUUM PUMP 


TWO-STAGE CONSTRUCTION WITH VENTED EXHAUST 


VENTED-EXHAUST eliminates Condensed Vapor Problems 


Patent Pending 


% Eliminates Traps or Oil Separators 










% Reduces Number of Oil Changes 


% Lessens Pumpdown Time 


GUARANTEED VACUUM 
0.0001 mm Hg. or 0.1 Micron 


FREE AIR CAPACITY 
375 Liters Per Minute 


Ideal for backing-up 
Diffusion Pumps 





No. 1397-B 


1397-B. DUO-SEAL VACUUM PUMP. 
Motor Driven. For 115 Volts, 60 Cycles 
rT wt Each $645.06 


1397-D. DUO-SEAL VACUUM PUMP, 
Motor Driven. For 115 Volts, D.C. 
Each $749.00 
A belt guard is included with the 
mounted pumps. 
1397. DUO-SEAL VACUUM PUMP, Un- 
mounted. With pulley, but without 
motor, belt or base. Each $525.00 


1397-C. DUO-STAL VACUUM PUMP, 
Motor Driven. For 230 Volts, 60 Cy- 
cles. A.C. Each $645.00 


W. M. WELCH SCIENTIFIC COMPAN 
DIVISION OF W. M. WELCH MANUFACTURIN YMPANY 
ESTABLISHED 1880 ———— 


1515 Sedgwick Street, Dept. ISA, Chicago 10, Illinois, U. S. A 

















For More Data CIRCLE 81 on Inquiry Card 
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fire control 


Where hit or miss means life or 
death, Kollmorgen fire control de- 
vices put the projectile on target 
and keep it there. Combining opti- 
cal, mechanical and electronic skills, 
these devices demonstrate the type 
of highly precise instrumentation 
work Kollmorgen is prepared to do 
for you. For literature on fire control 
write to Department 53D 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 
CIRCLE 82 on Inquiry Card 


SOUND AND 
VIBRATION 
SPECIALIST | 


PhD in physics, applied mathe- 
matics with 3 to 10 years ex- 
ee. Should have strong 
ackground in physics and ap- 
plied mathematics with specif- 
ic experience in _ acoustics. 
Work will involve the direction 
of accomplishments of R&D 
contracts and programs in 
sound and vibration. 

















Immediate opening with Elec- 
tric Boat, the division of Gen- 
eral Dynamics Corporation 
which designed and built the 
nuclear submarines Nautilus, 
Seawolf, Skate, Skipjack and « 
Triton. Position is located in 
Groton, Connecticut near New 
London, just half way between 
New York and Boston. 





Qualified applicants should ad- 
dress resumes to James P. 
O’Brien, Technical Employ- 
ment Supervisor. 


ELECTRIC BOAT DIVISION 


General Dynamics Corp. 





Groton, Connecticut 





80 





| > new literature 





Improved Shuntflo Steam Meter 

Accurate within +2% of actual flow, the 
improved Shuntflo steam meter has been 
simplified for more efficient replacement 
of orifice plates to change capacity. Two- 
color, 8-page illustrated bulletin gives 
cross sectional views, dimensional draw- 
ings, capacity and accuracy tables. Bulle. 
tin 400-P25. BIF Industries, Inc., Provi- 
dence, R. I. 

CIRCLE 445 on Inquiry Card 


Analog-to-Digital Converter Data 
Design information on a new device for 
shaft analog-to-digita{ conversion is offer- 
ed in a four-page illustrated brochure. 
Shows typical pulse output waveforms, 
and describes applications of the device in 
terms of specific equipment requiring 
measurement of shaft position and rota- 
tion direction. Telecomputing Corp., 
North Hollywood, Cal. 
CIRCLE 446 on Inquiry Card 


Measuring Systems Information 

Information program on Tatnall Meas- 
uring Systems is launched with this bro- 
chure on 9 general product lines and 
services. Includes PhotoStress, instrumen- 
tation, universal testing machines, creep 
machines and temperature testing ma- 
chines, compression testing machines, fa- 
tigue machines, etc. Tatnall, Phoenixville, 
Pa. 

CIRCLE 447 on Inquiry Card 


Miniature Repeat-Cycle Dial 

Miniature repeat-cycle dial timer which 
controls two independently-adjusted load 
circuits for ON—OFF cycling is described 
in bulletin N-80. Gives complete in- 
formation on principle, operation, spe- 
cial features, and machine and _ process 
control applications. Automatic Timing 
and Controls, Inc., King of Prussia, Pa. 


CIRCLE 448 on Inquiry Card 


24 Page GE Relay Catalog 

Up to date information on hermetically 
sealed relays for military and general pur- 
pose industrial applications. Photographs, 
circuit diagrams, coil data and specifica 
tions for micro-miniature, sub-miniature 
and high speed relays. Bulletin GEA-6628. 
General Electric, Schenectady, New York. 

CIRCLE 449 on Inquiry Card 


Synchronous Motors Catalog 

Completely revised edition of catalog 
EI-4 gives particular emphasis to a wide 
selection of hysteresis motors. Includes 
detailed specifications on electrical phys- 


ical and performance characteristics of 
over 200 motor designs. Convenient, 


quick-reference tables. Also technical in- 
formation on theory and application of 
all types of synchronous motors. Electric 
Indicator Co., Stamford, Conn. 


CIRCLE 450 on Inquiry Card 








work in the fields of the future at Na, 


TEST 
EQUIPMENT 
ENGINEERS 


If you’ve been looking for an 
opportunity to explore new 
engineering territory, the 
positions now open in our 
electronics test equipment 
group may be right down 
your alley. 

We need engineers to do 
research and development 
based on an entirely new elec- 
tronics test equipment philos- 
ophy. Briefly, the job involves 
design of test equipment and 
analysis of electronics designs 
submitted by vendors and 
subcontractors. This is one 
phase of our work on 
advanced weapon systems 


B-70 and F-108. 

A BSEE, plus experience, can 
qualify you. 

For more information please 
write to: Mr. R. M. Stevenson, 
Engineering Personnel, 
North American Aviation, 
Inc., Los Angeles 15, Calif. 
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classified 


advertising | 





WANTED: 75c per line, minimum 
ala“ Box number counts as one line. 


Payable in advance. No discount. 
NS OPEN, etc.: $1.50 per line, mini- 
iy lines. Box number counts as one 
line. 
50 characters and spaces per line. 
DISPLAY AD (up to 414”): $14.00 per column 
. Minimum 1 column inch. 


All other size ads—standard advertising rates 


apply. 
REACH THE {ISA JOURNAL, 
Bh, fin iota SE manta atttoita onte" oF 
J 
ee Vane 30" PUBLICATION. 


GRANITE 
A N 








POSITIONS WANTED 











AUTOMATION ENGINEER; M.S. Analyti- 
cal. 37, 12 years in administrative positions 
including Research Instrumentation, analog 
and digital computers, marketing, Techni- 
cal Service, Systems Engineering of Ana- 
lytical Process Control, Data Logging and 
Digital Computers, desires responsible po- 
sition in progressive Operations Research, 
Automation program, Instrument or com- 
uter company. Write Box 2088, c/o ISA 


ournal. 


EXPORT SALES EXECUTIVE, age 38, 
broad experience, presently with manu- 
facturer technical products, will establish 
new export department for interested firm 
or join existing export department. Will- 
ing relocate, travel. For additional infor- 
mation write Box 2089, c/o ISA Journal. 








CIVIL SERVICE POSITIONS 











Civil Service Engineering Positions 
(Aeronautical, Electrical, Electronic, 
Industrial, General, Mechanical and 
Power Plant) available at Naval Air 
Material Center, Naval Base, Phila- 
delphia 12, Pa., also ELECTRONIC 
SCIENTISTS, METALLURGISTS, 
PHYSICISTS AND TECHNOLO- 
GISTS. Salary from $4490 to $9530 
per annum. Send Civil Service Ap- 
plication Standard Form 57 to the 
Center, Industrial Relations Depart- 
ment. Brochure on request. 











POSITIONS OPEN 











WANTED: Men with knowledge of some 
laboratory instruments, apparatus, and 
chemicals specialized beyond the field 
representative level to act as Product 
Managers for a leading Laboratory Sup- 
ply House in the East. Duties will include 
training of all personnel on limited seg- 
ments of the product line, advising and 
assisting sales, purchasing, advertising and 
other departments on the overall mer- 
chandising of specific product groups. 
Prior experience with a manufacturer or 
distributor of these products is essential. 
Very limited travel. Salary depends on 
qualifications. Write Box 2090, c/o ISA 
Journal. 





REPRESENTATIVE WANTED 











MANUFACTURERS REPRESENTATIVES 
desired for a complete line of solid ad- 
sorbent instrument air dryers and com- 
pressed gas dehydrators in all territories 
east of the Mississippi River. Representa- 
tives should be selling instrumentation and 
power plants. Gas Drying Inc., Box 56, 
Summit, N. J 





WANTED 
Manufacturers Representative 
Instruments — Controls 


Exceptional opportunity to represent 
established growing manufacturer of 
pyrometers and temperature controls 
and a quality line of other industrial 
measuring instruments. New openings 
in New York State except New York 
City area, also Michigan, Georgia and 
Alabama. Send information in confi- 


dence: 
Box 2091, ISA Journal 
313 Sixth Avenue Pittsburgh 22, Pa. 

















LOOKING FOR A REPRESENTA- 
TIVE, WANT TO FILL A POSI- 
TION, LOOKING FOR A POSI- 
TION? These and many other 
kinds of company and individual 
needs are regularly filled by the 
ISA Journal. Send your copy, etc. 
to Classified Department, ISA 
Journal 313 Sixth Ave., Pitts- 
burgh 22, Pa. 











INSTRUMENT 
ANALYZER 
TECHNICIAN 





LLERY 


CHEMICAL COMPANY... 


pioneer in HIGH ENERGY FUELS 


has opening for — 


experienced in maintaining and repair- 
ing two or more of the following control instruments: 
Infra-red Analyzers * Mass Spectrometers 
Thermal Conductivity Analyzers « Gas Analyzers 
High school education essential with minimum of four years 
experience in chemical or petro-chemical plants. 


Send resume to: Personnel Manager 
CALLERY CHEMICAL CO., P.O. BOX 1452, MUSKOGEE, OKLA. 








December 1958 
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from ideas 
to instruments 


The sum total of the skills involved 
in the conception, design, develop- 
ment and manufacture of complete 
optical systems frequently 
across many fields. Kollmorgen com- 
bines technical skill and complete 
facilities for highly precise work in 
optics, mechanics and electronics. 
These combined skills can help you 
solve your viewing, testing and in- 
spection problems. For literature, 
write to Department 63D. 


KROLLMORGEN 


optical corpcration 
NORTHAMPTON, MASSACHUSETTS 
CIRCLE 83 on Inquiry Card 


TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


cuts 






TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 
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Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for dratt, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 





CIRCLE 84 on Inquiry Card 
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& coming events 


*Denotes ISA Sponsored or Participating Meeting 








DECEMBER 1958 
*Dec. 26-31 — 125th Annual Exposi- 
tion of Science and Industry at 
Sheraton-Park Hotel, Washing- 
ton, D. C., sponsored by the 
American Association for the 
Advancement of Science. ISA 
presenting a technical session. 


JANUARY 1959 
*Jan., 29-30—Fourth Annual North 
Central Area Symposium on 
Automation, sponsored by ISA 
Twin Cities Section, Pick-Ni- 
collet Hotel, Minneapolis, Minn. 
Contact Ray E. Hopper, Minne- 
apolis-Honeywell Reg. Co., 2753 
4 Ave., S., Minneapolis 8, Minn. 


MARCH 1959 
Mar. 2-6—Pittsburgh Conference on 
Analytical & Applied Spectros- 
copy, sponsored by American 
Chemical Society and Spectros- 


copy Society of Pittsburgh, 
Pa. Contact Dr. Fritz Will, 
ALCOA Research Lab., New 


Kensington, Pa. 

*March 3-5—Western Joint Compu- 
ter Conference, Fairmont Hotel, 
San Francisco, Calif. Theme, 
“New Horizons with Computer 
Technology.” Contact M. L. 
Lesser, IBM Research Labora- 
tory, San Jose, Calif. 

*March 11-12 - ISA Ninth Annual 
Iron and Steel Instrumentation 
Conference, Pick-Roosevelt 
Hotel, Pittsburgh, Pa. Sponsor: 
Pittsburgh Section with co- 
operation of ISA Metals and 
Ceramics Division. Contact R. E. 
Blackwell, Hagan Chemical & 
Control, P. O. Box 1346, Pitts- 
burg 30, Pa. 


APRIL 1959 

*April 5-10— Nuclear Congress, in 
Cleveland, Ohio. Contact Dr. S. 
Baron, Burns & Roe, Inc., 160 
W. Broadway, N. Y. 13, N. Y. 

*April 6-7—2nd National ISA Chem- 
ical and Petroleum Instrumenta- 
tion Symposium, in St. Louis, 
Mo., sponsored by ISA Chemical 
and Petroleum Division. Con- 
tact, Director, Technical & Edu- 
cational Services, ISA, 313 6th 
Ave., Pittsburgh 22, Pa. 

*Apr. 7—Symposium on Techniques 
of Temperature Measurement, 
Essex House, Newark, sponsored 
by New Jersey Section, ISA. 
Contact chairman Freeman R. 


Smith, 1320 Sunnyfield Dr., 
Linden, N. J. 
Apr. 14-15— Conference on Indus- 


trial Instrumentation and Con- 
trol, Illinois Institute of Tech- 
nology, sponsored by Illinois 
Institute of Technology and Pro- 
fessional Group on Industrial 
Electronics, IRE. Contact R. W. 


Bull, Illinois Institute of Tegp. 
nology, 35 West 33rd St., Chicago 
16, Ill. 

*April 20-22—Fiith Annual South. 
eastern ISA Conference and 
Exhibit, Gatlinburg, Tenn. Cop. 
tact Chairman C. S. Lisser, 293 
Virginia Rd., Oak Ridge, Tenn. 


MAY 1959 
*May 4-7 — Fifth National Isa 
Flight Test Instrumentatio, 


Symposium, Seattle, Wash. Cop. 
tact F. E. Woods, Box 4103 
Magnolia Sta. Seattle 99, Wash. 

May 6-8 — Electronic Component; 
Conference, Philadelphia. Spon. 
sored by IRE, EIA, AIEEE 
WCEMA. Contact Bernard PF 
Osbahr, John E. Hickey, Jr 
Electronic Industries, Chestnut 
& 56th Sts., Philadelphia 39, Pa 

*May 11-13—2nd National ISA Pow. 
er Instrumentation Conference, 
in Kansas City, Kansas. Contact 
H. H. Johnson, Consolidated 
Edison Co. of New York, Room 
1515-S, 4 Irving Pl., N. Y. 3, N.Y, 

*May 18-20 — Fifth National ISA 
Symposium on Instrumental 
Methods of Analysis, Shamrock- 
Hilton Hotel, Houston, Texas, 
Contact, Director, Tech. & Edu- 
cational Services, ISA, 313 6th 
Ave., Pittsburgh, Pa. 

*May 25-27—Ei-~hth Annual Nation. 
al Telemetering Conference, 
Cosmopolitan Hotel, Denver, 
Colorado. Cosponsored by AIEE, 
IAS’, ARS and ISA. Theme for 
1959, “The Investigation of 
Space.” Titles by Jan. 15, ab- 
stracts by Feb. 15 to Allan P, 
Gruer, Sandia Corp., P. O. Box 
5800, Albuquerque, N. M. 


JUNE 1959 
*June 10-12 — Second ISA Interna- 
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Here’s the world’s easiest-to-operate, easiest- 

to-read magnetic flowmeter. You can set any 

flow value at full scale...from 1 foot per 
second to 30 feet per second... at the turn 

of a direct-reading dial! Accuracy is + 1%, 

regardless of piping configurations. You get 

all the advantages of obstructionless flow- 

metering .. . plus these EXCLUSIVE F&P 

features .. . at no extra cost: 

e Any primary is interchangeable with any 
secondary ...no custom matching of 
meter to recorder. 

Remote recording up to 2000 feet from 
the meter. 
Range from 0.1 to 30 feet per second. 


NEW FLEXIBILITY IN OBSTRUCTIONLESS FLOWMETERING 


Power requirements substantially re- 
duced ...115v, 60 cycle a-c useable in 
all sizes. 
Can measure reverse flows without auxil- 
lary equipment. 
Fast response time... 2-3 seconds for a 
100% flow change. 
e Adjustable damping of flow signal. 
For complete details get in touch with the 
F&P field engineer nearest you and write for 
Catalog 10D1416. Fischer & Porter Com- 
pany, 628 County Line Road, Hatboro, Pa. 
In Canada write Fischer & Porter (Canada) 
Ltd., 2700 Jane St., Toronto, Ont. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 


December 1958 For More Data CIRCLE 3 on Ir 








Cc, is the thing to see 







Take a hard look at fundamentals when you Result—you get what you are really after 
buy diaphragm control valves. ... better controllability at lower cost. 

Valves of the same size won't necessarily de- Why not size up your control valve buying 
liver the same amount of valve performance. decisions on a real—not nominal—size basis? 









Flow capacity, not nominal size, is the dollar Request Bulletin CV53 
dimension to look at. 






K&M valves provide the largest flow coef- Cy COMPARISON TABLE 


ficient available. That means, in some cases, 
you can use the next smaller size at a worth- 





K&M Valve B Valve C 
10.9 8.4 8 













while saving in dollars. In all cases, K&M’s ° 17.3 14.9 12 

higher Cy produces a smaller pressure loss in r 39.1 33.2 28, 

- ele, —e ; if 61 57 48 

the body; it places the flow restriction where it jn or¥ ose ate 

belongs . . . at the controlled inner valve. 1 150 116 100 

: ’ 2 219 197 165 

Averaging 140% of cross-sectional pipe area ¥ 500 364 360 
K&M valves provide more space for fluids to Based duidie sedis C6 @ cated 


valve body From manufacturers 


flow ... smoothly, freely with less turbulence. vélek-or tonne 








KIELEY & MUELLER, INCORPORATED |e 


Our 79th Year ' ry Oldest Pressure and Level Control Valve Manufacturer 
: 64 Genung Street, Middletown, New York 





S.A. 1719°A 
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Fisher Level-Trols—universally accepted 
in the power and process industries 


High in sensitivity and accuracy! For full float range operation the Fisher 

Level-Trol is factory calibrated or zero adjusted to produce an accurate 3 to 

15 psi or 6 to 30 psi signal output. Designed, engineered and universally Write for Bulletin F4A 
accepted for most liquid level control, liquid level indication and interface for full details. 
control problems. Has simple liquid level adjustment indicating dial—com- 
bined pneumatic proportional band and specific gravity adjustment. Heavy- 

duty built—easy to operate—simple to service. Available with cage units for 

external mounting or internal top or side flange mounting with float sizes 


from 14” to 120”. 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT'S CONTROLLED BY... ciSHER: 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario London, England INCE 1880 
SINCE j 


For More Data CIRCLE 8 on Inquiry ( 


December 1958 





SERS REPORT that Lectrodryer’s reserve capacity 
b —in excess of rated output—helps meet normal 
production growth over the years with no reduction 
b in drying efficiency. The liberal design and 
How to ge: rugged construction of Lectrodryers cut downtime and 
4 maintenance costs to rock bottom .. . 
assure sustained, trouble-free, low-cost drying. 


more for your 


n Leading industries look to Lectrodryer for better 

drying because they have found that our high 
drying dollar performance standards result in more efficient, 
more profitable drying operations. 

Our engineers will gladly help you solve your drying 
problems. Write Pittsburgh Lectrodryer Division, 
McGraw-Edison Company, 356 32nd Street, 
Pittsburgh 30, Pennsylvania. 








Type BY Lectrodryer 


for instrument air. 






afl 
ok . HOW LECTRODRYER 
} V — 












REACTIVATING 


Heat drives off 
entrapped 
moisture 


DRYING 


air, gas or 





organic liquid 
by adsorption 










RESERVE 
CAPACITY 


assures bonus per- 
formance... less 


column switches 





faalehi tated isl tale Melal te) 





passes through re 


B 





Patel it iaalal 





activated 


The c 






downtime... lower 
maintenance. 

















\ \ Viner 
Lectrodryer 


Justrial Ac rbent Driers 





Aol gleM Molla tar tale Ml ciel laslot Bai ur tal hs tohdlag ilo hm On: ndail 
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Some of the 150 Foxboro Dynalog 
Recorders used at Rocketdyne’s 


where accurate, dependable records are a MUST Prapuiolen Field Laboratory, Our 


ing each test, these instruments 
log critical items of information 
with split-second timing and ex- 


ROCKETDYNE looks to wt aia 
DYNALOG™ Electronic Recorders 


Test-firing is a vital function at Rocketdyne, a division of 

North American Aviation, Inc. Rocketdyne manufactures liquid 
propellant rocket engines for the Army's Redstone and 

Jupiter missiles; the Air Force Atlas and Thor. 





Critical data on engine thrust, temperature, valve operation, | At the most extensive rocket re- 
and many other performance characteristics are recorded , search center in the Free World, 
Rocketdyne engines undergo full- 


by a remote battery of 150 Dynalog Electronic Recorders. 2 scale tests on this giant static 
‘ oe , . test stand. Power developed by 
Dynalogs fit Rocketdyne’s instrument requirements to a T: J ey rocket engine is being measured 


accurate within +14, % of full scale, one second pen sweep, ' oe in remote control center. 
high input impedance. And because Dynalogs have no slidewire, \ ; ‘ 

Rocketdyne finds their maintenance problems practically 

eliminated. They prefer circular charts also, for faster, 

easier analysis of each measured variable after a test firing. 


Rocketdyne is presently using over 1,000 Dynalog Recorders. 
Find out how Dynalog Instruments can improve recording 
and control of your process. Write for Bulletin 20-10. 


The Foxboro Company, 3412 Neponset Ave., Foxboro, Mass. 
*Reg. U. S. Pat. Off. 





0) 5,0) 5 


REG. U.S. PAT. OFF am 
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IPG6O PRESSURE TRANSDUCERS i | 
| 
i | | 
; THE RELIABLE HEART i 
‘ OF PROCESS CONTROL } 























| 
t 
4 
Statham Model IPG60 | Statham Model IPG60 
pressure transducers are | pressure transducers 
suitable for a variety of are specified for the 
applications requiring accurate ' Beckman 112 Data Ne 
pressure measurements. N Processing Computer. W 
. : , sh With the 
The evolution of industry toward automation has created a demand for precision data han- her, yo 
dling systems capable of monitoring and controlling process variables. Statham Model IPG60 ene fo 
pressure transducers are specified in the Beckman 112 Data Processing Computer — the first and the: 
system of its type to meet successfully the stringent requirements of the process industry. addition: 
The output of this highly accurate pressure transducer provides the Beckman system with This ' 
vital information signals required for successful process control. Accuracy within +14% purpose 
makes the Model IPG60 suitable for use in a wide variety of pressure measurement require- bution ¢ 
ments. Complete data on the Model IPG60, or information on other Statham instruments, are designed 
available upon request. 
| | TATHAM | | 
pa pad a CT —_ STATHA INC. NON LINEARITY & HYSTERESIS: E 
“oon wewcorrasive Wide §—49401 W. Olympia Bivd., Los Angles 64, Calif, * "ore then 20.28% of full one 
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sharp layer of suspension on top 


4 Remove feeding chamber, leaving 
s of sedimentation liquid. 


) Transfer suspension to feeding 3 Transfer feeding chamber to cen- 
e@ chamber. s trifuge tube. 


eet eee 
eo? "Oe, 





FA 


f Transfer to first centrifuge and run ] Repeat centrifuging in same unit ' 





Size distribution is obtained from 
« sediment height data. 


for precalculated time, then remove or in higher speed centrifuges until 


Read sediment height under gravity 
» and read in projector. s fun is complete. 


» in projector at precalculated times. 


New Low-Cost Way to Measure Size Distribution of Small Particles 


With the new M-S-A® Particle Size Ana- ticles between approximately 0.1 and 40 
yer, you can start with a minimum invest- microns. Most airborne dusts, paint pig- 
ment for measuring particle distribution, ments, and many flours, chemicals, and 
and then expand it by the purchase of pharmaceuticals lie within this range. 











additional components. Complete analyzer system includes cen- 
This versatile analyzer is a general- trifuge tubes, feeding chamber, optical tube 
purpose device for measuring size distri- projector, one or more special centrifuges, 
bution of small particles. It is especially and tube handling and cleaning accesso- 
designed for measurement of subsieve par- ries, Write for new bulletin for details. Tube Projector Centrifuges 





_SIVVAaN, INSTRUMENT DIVISION 
Mine Safety Appliances Company 
TUNA AS Pittsburgh 8, Pennsyivania 
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the 


Pioneer 


in 
space 


Tosend the U.S. Pioneer more than 60,000 miles 
into interplanetary space, Space Technology Laboratories 
in seven months designed, developed, assembled, and 
tested an 88-foot combination of three integrated stages with a 
payload incorporating 36 separate ignition systems. 
iTL’s Astrovehicles Laboratory focused on the payload itself and 
the sensitively related problems of propulsion, weight, 
and stability. These are in addition to the overall complexities 


of the structural configuration. 


Pioneer, setting new apogees in science and missilery, 


typifies the achievements STL is making in the advancement of 


space technology. Those who are able to contribute 


to and benefit from these developments are invited to 


consider joining our staff. 


Space 
Technology 


Laboratories 


ac 
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Space Technology Laboratories, Inc. 
5730 Arbor Vitae Street, Los Angeles 45, California 
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ow...automatic printed integration 
of chart peak areas 


| Perkin-Elmer’s new Model 194 presents 6000-count/minute 
integrals on adding machine tape, ready for interpretation 





eeeeenereeneenseenreeeneeeeeeeeeeeee#¢«e 





Fractogram of four-component mixture with 
integrator tape run in synchronous mode. The 
synchronous tape feed permits easy identifica 
tion of integral prints with the corresponding 
peaks on the fractogram. Corresponding prints 
and printing points on the fractogram are 
identified by letters (a, b, c, d and e) 


Integrals for each peak are obtained by sub 
tracting the value printed at its leading edge 
from that printed at the leading edge of the 
next peak. Thus, 
Propane = (b — a) 
Isobutane (c — b) 
n-Butane = (d — c) 
lsopentane (e — d) 


23619 —22282 1337 
24278 —23619 659 
26436 —24278 2158 
26561 —26436 125 


Concentrations for each component are com 
puted by dividing the integral for its peak by 
the total integral (after applying thermal con 
ductivity correction factors if necessary). The 
complete analysis of this mixture is 

Propane .. . 31.3%; Isobutane. . 15.4%; 
n-Butane .. . 50.4%; Isopentane . . . 2.9%. 


Up to now, there have been four con- 
ventional methods of integrating the 
areas of peaks produced on a re- 
corder chart by a gas chromato- 
graphic analyzer — for example: 


FIRST: the time-consuming, error- 
prone approximation of measuring 
peak height and mu'tiplying by half 
band width: only as accurate as the 
analyst’s eye and scale at best, not 
valid for some peak shapes, and re- 
quiring a good deal of computation. 


SECOND: so-called “pip” integration 
—using an auxiliary pen which dith- 
ers along the chart edge as the peak 
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is recorded and theintegrator counts 
(with each group of ten counts 
marked by a wider pen swing to 
facilitate counting). The disadvan- 
tages of this technique: low count 
rate/lower accuracy, with the inher- 
ent mechanical difficulties of “pip” 
recording by pen. You also have to 
count the pips! 


THIRD: digital counter read-out — ex- 
cellent integration, but demanding 
constant vigilance on the part of the 
operator to note dial readings at 
critical moments during peak elution. 


FOURTH: planimeter area measure- 
ment, requiring a steady hand and 


INS TRUMENT 


virtually infinite patience — and not 
very accurate, either. 

With Perkin-Elmer’s new Model 
194 Printing Integrator, designed 
for use with the P-E Model 154-C 
Vapor Fractometer, integrals are 
printed on standard adding machine 
tape, automatically at the base of 
each peak (or manually, on com- 
mand) and in a variety of modes. 

When the recorder pen begins an 
upscale excursion, a valley sensor in 
the recorder energizes the printing 
mechanism, and a five-digit integral 
is automatically printed on the tape. 
Tape and recorder chart move at the 
same speed, making later compari- 
son and identification easy — or the 
tape can space evenly between prints. 
The next integral is automatically 
struck when the pen begins to record 
the next peak; the difference between 
this number and the first represents 
the area of the first peak. The last 
integral in an analysis is manually 
printed. 

When the Model 154-C recorder is 
attenuating automatically to keep 
peaks on scale, the Printing Integra- 
tor will follow the recorder through 
attenuation changes and present 
compensated integrals at analysis’ 
end. 

The peak areas, added and normal- 
ized, give gross concentration per- 
centages. Introducing thermal 
conductivity coefficients, where nec- 
essary, will give quantitative meas- 
urements six to ten times as precise 
as pip-marking methods or conven- 
tional physical measurement of the 
chart peaks. 

The Model 194 ($1,375 f.o.b. Nor- 
walk, Conn.) employs a standard ve- 
locity servo computer. At full scale, 
the Integrator produces 6000 counts 
per minute, or 1263 per square inch 
of chart space. The recorder pen/ 
count linearity is within +0.3%, 
averaged over full scale. 

For more information, write for 
“Automatic Printed Integration of 
Recorder Data,” to 850 Main Ave- 
nue, Norwalk, Conn. 


Price subject to change without notice. 


VISION 


Perkin-Elmer Coporition 


NORWALK, 
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\WHERE YOU WILL Gey | 
THE GREATEST RETURN 
FOR YOUR 
PROMOTION 
DOLLARS. 


*“ORKY” POINTS THE WAY 
TO GREATER PROFITS.-.-- 


RESERVE SPACE NOW 


FOR THE 
14th ANNUAL 


INSTRUMENT - AUTOMATION 


CONFERENCE AND EXHIBIT (INTERNATIONAL) 


SEPTEMBER 21-25, 1959 
INTERNATIONAL AMPHITHEATRE CHICAGO | 


* “ORKY” —the electronic oracle 







——. 









he\ CONFERENCE 
” ae and 


EXHIBIT 
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FOR EXHIBIT INFORMATION, CONTACT: FOR ALL OTHER cst a CONTACT: 
Fred J], Tabery, Exhibit Manager W. H. Kushnick, Exe — 

3443 South Hill Street Instrument Socie cdg mp awed 

Los Angeles 7, Califor 313 Sixth Ave 

Richmond 9- 1091 Pittsburgh 22, iiaiianats 

Instrument Society o f America ATiantice 1-3171 
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These engineers are checking data as it is being acquired 
from a dynamic test. The results are being recorded on 


yf an oscillograph equipped with CEC’s rapid-access 
Se DATARITE Magazine... DATARITE produces a 


flash-processed, dried, fully visible and permanent 
oscillogram in less than a second! 


to monitor high-frequency, 


dynamic data visually ..as it happens! 


The 5-119/DATARITE combination provides a 50- 


To record, see, and analyze high-frequency data- 
channel capacity, greatly reducing the cost and bulk 


instantly and simultaneously—-CEC’s 5-119 Record- 


ing Oscillograph and DATARITE Magazine provide of equipment for application where immediate read- 
the most efficient direct route to immediate access out is required. 
For detailed technical information on the DATARITE 


to test results. 
In the test set up above, a DATARITE oscillo- Magazine and the 5-119 Recorting Oscillograph, 


graph and magnetic-tape recorder/reproducer are contact your nearest CEC sales and service office, or 
being operated in a time-parallel circuit. Input data write for Bulletins CEC 1598-X24 and 1536-X29. 
fed to the tape unit are simultaneously recorded and 
processed by the DATARITE Magazine. Therefore, 


test results may be monitored continuously. Nota- Cc s 
onsolidated @) 


tions pertinent to the test, or references to later data- 

processing operations of the tape may be made directly - 

on the DATARI TE record i it emerges. Electrodynamics 
Sensitive galvanometers used in the oscillograph 

combined with DATARITE’s high writing speed per- 

mit visual, instant monitoring of high-frequency data 

not possible with conventional pen-type recorders. OFFICES IN PRINCIPAL CITIES 


300 North Sierra Madre Villa, Pasadena, California 


THROUGHOUT THE WORI 


FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY, WRITE DIRECTOR OF PERSONNEL 
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Power Plant With 
A Forward Look! 





Playing an important role in the operation of this modern, , 
efficient power plant located at Escanaba, Michigan, are | 
seventeen BS&B Super 70 Diaphragm Control Valves with 
clamp ring-float ring body closures. The plant, operated by | 
the Upper Peninsula Power Company, is also equipped with 
BS&B Liquid level controllers, pilots and air regulators. 





Super 70’s are available for power plant applications in a | 
complete range of sizes with either clamp ring-float ring | 
or flanged-gasketed body closures. | 


Next time you have a new station “on the boards”, specify 
BS&B Controls right down the line. They’re dependable, 
efficient, and cut down maintenance costs. You'll get appli- 
cation engineering assistance, too! 


VALLS & BRYSON, INC. | 
Controls Division, Dept. 4-EH12 
7500 East 12th Street Kansas City 26, Missouri 
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THOUSANDS IN 


‘CONOFLOW... 


THE FIRST NAME IN 
onaro XDAUNDERS VALVES 



















USE 


IN LEADING 
COMPANIES 





When you specify Conoflow Air Operated 
Saunders Valves your confidence is affirmed by 
thousands of successful installations. Many Conoflow 
Saunders Valves have been in constant, 24-hour-a- 
day service, year in, year out, requiring little or 


no maintenance. 


When you specify Conoflow Close-Coupled 
Saunders Valves you know that you are getting 
the benefit of more years of experience in this line 
than any other valve manufacturer can offer. This 
extra engineering “know-how” enables Conoflow 


to provide: 


¢ Valves in all sizes for both on-off and 
throttling control—with many original 
and time-proved optional features. 


¢ Wholly integrated design—complete 
valve assembly made at the Conoflow 
factory by experienced men. 


¢ Highest quality construction materials 
—the right material for the right job. 


* Positive performance—every unit com- 
pletely tested for dripless shut-off and 
peak operating efficiency before 
shipment. 


When you specify Conoflow Saunders Valves you 
ore certain that you are getting the best Saunders 
valve available . . . and at a competitive price. 


WRITE FOR NEW BULLETIN HB-6 DESCRIBING 
THE COMPLETE LINE OF CONOFLOW SAUNDERS 
VALVES. IT WILL BE MAILED PROMPTLY. 
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O. 
Loris Ctrl” CONOFLOW CORPORATION 


~ 2100 ARCH STREET, PHILADELPHIA 3, PA. 





FOREMOST IN FINAL CONTROL ELEMENTS 
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COLUMN. 6 FT 
TEMPERATURE oo 
SAMPLE SE Ci ee 


IR-5 Spectrum 
of Benzaldehyde 


WAVELENGTH IN MICRONS 


What’s missing in this Infrared Spectrum of Benzaldehyde? Benzoic acid impurities, of course! 
Pure benzaldehyde has always been difficult to prepare and even more difficult to analyze before it 
decomposes. But now, this problem can be solved by combining a GC-2 Gas Chromatograph and an IR-5 
Infrared Spectrophotometer into one analytical system. The GC-2, with Fraction Collector, isolates the 
pure fraction which is then transferred to an IR-5 microcell for analysis. In just sixteen minutes the IR-5 
produces this complete 2-16 micron spectrum of benzaldehyde. % These Beckman instruments allow 
complete separation and positive identification of samples as small as 0.0002 cc...both quantitative and 
qualitative analyses of organic mixtures...with speed and accuracy.To learn more about the high-temper- 
ature GC-2 and double-beam IR-5, write for Data File _L-52-30 Beckm an: 

vg Scientific and Process | Instruments Division 


Beckman Instruments, Ine. | 
2500 Fullerton Road, Fullerton, 


Jt’s a Fact: Beckman portable oxygen analyzers used with hospital incubators help prevent Retrolental Fibroplasia, a 
disease of premature infants wl.ich is caused by excess oxygen and can lead to partial or complete blindness. 
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